
UNCLASSIFIED

AD NUMBER

CLASSIFICATION CHANGES
TO:
FROM:

LIMITATION CHANGES
TO:

FROM:

AUTHORITY

THIS PAGE IS UNCLASSIFIED

ADA492912

UNCLASSIFIED

CONFIDENTIAL

Approved for public release; distribution is
unlimited. Document partially illegible.

Distribution authorized to DoD only; Foreign
Government Information; NOV 1944. Other
requests shall be referred to British Embassy,
3100 Massachusetts Avenue, NW, Washington, DC
20008. Document partially illegible.

DSTL ltr dtd 16 Feb 2007; DSTL ltr dtd 16 Feb
2007



- • • *•&. £/- 6-2    ' 

A.C. 7791 

<Them/Ex. 380 
H.E.I.  442 
K.D.X.  204 

1% ^ rafed 
%v •»jr^iur a 

»&&g <v^V | - 1 

MINISTRY   OF  SUPPLY 

REVIEWED 6N: 

rJUJfr 

Signature 

JMI83M 

A.C.   7791 

Chem/Ex. 380 
H.E.I. 442 
R.D.X. 204 

Decl QADg 

ADVISORY   COUNCIL   ON    SCIENTIFIC   RESEARCH 

AND    TECHNICAL    DEVELOPMENT 

EXPLOSIVES   RESEARCH    COMMITTEE   (CHEMISTRY) 

SUB-COMMITTEE    H.E.I. 

R.D.X.    RESEARCH    PANEL 

INDEX OF COMPOUNDS RELATED  TO  HEXAMINE AND TO  R.D.X. 

H.  D.   Springall,  M.A.. D. Phil. 

20081208322 
• Vllllll wmvm.\.u      t/jr      W.*J.*-%,f\. 

Gloucester Branch,   A.R.D.     £ 
Bristol  Report No. 143 

November,  1944 

r,9M ^"V*S 

UUIIMULII 

Received February  12th 



CONTENTS 

Paragraph 

Introduction         __ •) 

I.  Nitroxy derivatives of formaldehyde , n _ 7 

II,  Simple nitramines  -|0 

III,  Derivatives of methyloneimine, CR"2=NH 17 

IV,  Derivatives of methylene diamine   _ 24 
IvlEDA or "3-chain" series 

V,  Derivatives of lin dimethylenetriamine 46 
"5-chain" series 

VT,  Derivatives of lin trimethylenetetramine 72 
"7-chain" series 

Via, Derivatives of lin tetramethylenepentamino 82a 
"9-chain" scries       — 

Vila,    Derivatives of cyclotr.lmctlTylenetriamine 83 
"6-Ring" series 
(not substituted on C) 

Vllb, Derivatives of cyclotrimethylenetriamine 1.12 
"6-Ring" series 
(substituted on C) 

VIII,  Derivatives of cyclooxotrimethylenediamine and 117 
cyclodi oxotriniothylene amine 

IX,  Derivatives of cyclototraroetliylenetetramine 123 
"8-Ring" series 

X,      Derivatives of pentamethylenetetramine ; 142 
"P.T,"  series 

XI, Derivatives of Hexamine (Hex. scries) : 157 

XII, Derivatives of ethylcnediamine  181 

XIII. Derivatives of trimethylenediamine _  193 

XIV. Derivatives of Trogor's Base  .1 96 

XV, Miscellaneous substances of uncertain constitution „ 201 

XVI. M.P. Identification List 225 

XVII.  SR7A°s. for Div. 8N.D.R.C. of O.S.R.D. Interim 236 
Reps. (R.R.C.1 to 21) 

XVIII.  SR7/Nos. for Canadian Explosives Research 238 
Extramural Summaries 

XIX.  SR7/N°S« for U.S.A. and Canada RDX Committee 240 
Meeting Reports 

XX.  Index „ _ 241 

15-1 



Para. 1 

INTRODUCTION 

It is hoped that this collection of data mil serve as a guide to workers in 
RDX chemistry who are, not unreasonably, baffled by the strange assortment of 
initials by which many of the polymethyleneamine (-CH2-NH-)X derivatives have come 
to be designated. 

The collection is based on those British and Transatlantic reports whicb have 
been available and on conversations with members of the staffs of the A.R.D. and 
of various "out-stations". 

Some related compounds, prepared long ago in early academic work on hexamine, 
and related topics, are included. 

The treatment for each compound is as follows:- The "Initial" designation is 
given, followed by the structural formula, "short systematic name"*, m,p,, solvent 
for recrystallisation, and references to methods of preparation.  No direct 
consideration of the reactions of the compound is given, though most transforma- 
tions are, automatically, included as preparative methods for other compounds, and 
from the paragraph index at the end of the work a list of the" positive reactions 
of any given compound can be at once sot down. 

Wherever possible, reference to transatlantic work is made by 

(a) the laboratory concerned in the work; 

(b) The O.S.R.D. (U.S.A.) or C.E. or X.R. (Canada) number; 

(c) The date of writing the report**; . 

(d) The S.R,7/number of the report. 

British work is similarly treated for reference: 

(a) the laboratory concerned in the work; 

(b) the Laboratory Report number; 

(c) the date of writing the report**; 

(d) the A.C, number of the report. 

Para. 2 

For a more detailed review of the work up to October, 1943, the serial 
report on RDX research by Linstead, British Central Scientific Office, 
Washington, D.C., U.S«A. , SR7/876 (to Oct. 1941); SR7/2600 (to Oct. 1942); 
I.:. O.S. London, A. C.6222j\ (to Oct. 1943) and the report by Haworth, Lamberton and 
Woodcock, Sheffield/--^. 5053, Oct. 1943, should be consulted. 

There are several systems of nomenclature and numbering in use in this 
field.  The system followed here is that treated in Bristol Br, Rep. 32, 
Nov. 1943, A.C.5403, in which the following typical compounds have the given 
systematic names and numbering, and convenient "short names",  (p. 3). 

A very similar system is now in use in Canada. 

* See below, pp. 2 and 3. /^ 

** The date on which the report was written is given as accurately as possible. 
Thus, for example, a progress report covering January, 1942, written during   ^^ 
February, 1942, and received at the appropriate control office in March, 1942,{pJ 
would be quoted here as "Feb. '42." Some overlapping of work has resulted from 
the unavoidable delay in transmission of reports between Transatlantio^aaji^ JL> 
British workers, e.g. Toronto, X.R.16 Rep. 1 Sept. '44, SR7/44/3158 was   N 
received in Bristol on 27 Oct. '4f. 

6201 5-1 
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For convenience in discussion, the hexamine cage system is indicated by the 
short name "Hex."; similar short names used are "PT" for the pentamethylene 
tetramine cage, 

"8-ring" for the cyclo-2:l+:6:8-tetramethylene-1 ;3:5:7-tetramine ring. 

"6-ring" for the cyclo-2; 1+: 6-trimethylene-1:3:5-triamine ring. 

"7-chain" for the lin*-2:4;6-trimethylene-1 :3:5:7-tetramine chain. 

"5-chain" for the lin-2:4--dimethylene-1 ;3:5-triamine chain. 

"3-chain" for the lin-2-methylene-1:3-diamine chain. 

For related compounds not containing the simple alternating system 
N-C-N-C-N- the "aza" system, similar to that in use in Canada, is used here. 
For example, 

^K - K02 

1:3:6-trinitro-cyclo-1:3:6-a3sheptr.no, 

Yields of PDX are calculated on the basis 3CHo0  ^ 1 3DX represents a yield 
of 100$. 

Para. 4- 

'HIT03' means 98-I 00f0 HNO3.  The actual percentage Of HNO3 is given for more dilute 
acid, 

'CE^O' means paraformaldehyde. 

'aq. CIIpO' means 4.0$ formalin. 

'Me-" means CH3- 

> 1 Et' means C2Hc- 

,0r'- means CgHp-- 

•Ac1- means CH,-C0- 

"P" - means paragraph 

Following the Harvard and University of Pennsylvania workers, 'AcQNCU' is 
used for the equimolecular mixture of HNO? and AC2O. 

The general arrangement of the material is in order of increasing complexity 
of the parent structures. 

A' Table of Melting Points is given to assist in identification of compounds 
prepared in the laboratory. 

* The term "lin", which may be read "linear", is used to facilitate the 
recognition of the parent skeleton structures of the open chain compounds, 
Just as the term "cyclo" is used for the ring compounds, 
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List3 to facilitate "literature searching" are set out giving the 
British SR7/ reference numbers for the following Transatlantic serial reports: 

(a) The Division 8 N.D.R.C. of O.S.R.D. Interim Reports "Studies on RDX 
and. Related Compounds." R.R.C. 1 to 22 from Jan. 1943 - Oct. 1944. 

(b) The Canadian Explosives Research Extramural Summaries from Maroh 1942. 

(c) The Reports of the U.S.A. - Canada RDX Committee Meetings from 
4th September 1942. 

British work is reviewed up to Oct. 1944 and Transatlantic work up to 
Sept. 1944. 
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Para.  7 

NITROXY DERIVATIVES OP FORMALDEIIYDE 

Para.  6 

F1* N02.0 - CH2 - O.N02. 

Ilethylene dinitrate.       L b.p.  48°/l5 ran. 

Moreschi, Atti.R.Accad.Lincei, 1919,28, 227;    Chem.Abs., 1919, 13, 3519. 

Houben and Pfankuch, Ber., 1926, 59, 86. 

TravagLi, Gazzetta chim.ital., 1938, 6_8, 718;    Chem.Abs., 1939, 33, 2LBG. 

For early A.R.D.   work,  see R.D.  Rep.  RDX 15   (? 1939). 

Hex.  normal nitrolysis, 

then extract reaction system 

+ CC1^ ^ mixture of P.]   and P2 

HMO, 
CH20 ^   mixture of P^   and P2 

H2S\ 

Separate by vac.  distillation. 

* 
(Above structure accepted by A.R.D. and quoted in A.R.D. Exp. Rep. 591/44, 

-„    June *44, A.C.6455). 

Para. 9 

£2. 

NO 2 - 0 - CH2 - 0 - CH2 - 0 - CII2 - ONOg 

1   2 '   3 

1:3-Bis (nitroxymethyl) lin-1 :3-dioxo-2-methylene. 

• - 

b.p. Q9°/9 mm. 

Refs, as for P^. 

Prepared with P, and separated by vacuum distillation. 

6201 5-1 



Para.   10 II 

SOME SBFLE I10N0NITRAMINE SM 

1 

Para.  11 

Nitramine   (Nitramide) 

NH2.NO2 

Ppt, iron ether by light petroleum. 

Thiele and Lachmann, Annalen, 1895, 288, 267. 

Inorganic Syntheses. I. New York, 1939, p. 68. 

N02 EtCK02 
KHgCOgEt 

HgSO, 
->   NH - CO^Et 

NH* 

+    ( <s KOH       ©) e H2S04 
NH^ ( NOgiN-COgEt  -> KO  N02:N-C02Et - 

H20 

m.p.  72-75°. 

-> NII2.N02 

Para.  12 

Methylnitramine 

CH^NH.NOg. 

Prom ether. 

Pranchimont and Klobbie, Rec.Trav.Chim., 1888, J7_, 355. 

CH^NHg-H- Cl.C0?Et > GH^-I]H-C02Et_ J^2i 
"2' 

fJ2 NO, 

CH3 - N - C02Et 

-3 
diss, in 

ether and 
pass in NH* 

. >  CH3.rn.NO2 

Thiele and Lachmann, Annalen, 1895, 288, 291.- 

NOp 
EtON02       1 

(ft      , N02 
AC2°    Ag    (   ' 

> NH - C02Et  -> °    ( N - C09St   ^L NHpCOgEt 

K02 
1 diss.  in 

CH3 - N - C02Et ^^p*   CH3.MH.NO2 

pass in NH3 
Para.   12a 

Methyl olnitr amine 

H0CH2 - NH - N02 

Postulated as possible by-product in hexamine nitrolysis system; 

Bristol Res. Rep. 120, April '2,4; A.C.63O2. 

A.R.D. Exp. Rep. 591M, May '44; A.0.6^55. 

Bristol Br. Rep. 1+3,  Aug. *44; A.C.7119. 

62015-1 6 
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Para.  13 

Dimethylnitramine 

CH, 

CH* 
y 

N-NOr 

Prom ether. 

Pranchiraont, Rec. Trav.  Chin., 1883,  2, 123. 

n.p.  57°. 

UNO 3 

(CH3)2.N.C0.NH2 
EtQN02| 

(CH3)2N.N02. 
H2S04 j s"^ 

Franchimont and Klobbie, Rec. Trav.  Chim., 1888, J_t 355, 

KOH 
•f•°2 "ln~iW   CH3.N.N0o ( 

)   ® 
32/ (CH3) 2N.N0J 

Bamberger and Kirpal, Ber.,  1895, 28,  537. 

->      (CH3)2.N.N02 

.       . ffi     l   9 
(CH3)2NH2 |. NO, 

Ac20 

then heat 
& ether ext. 

Para.  14 

Methylmethylolnitramine 

HO.CHo. 

CBV 
:N-NO, 

Not isolated. 

Sheffield Rep. 43. May '44, A.C.6406. 

Morpholine derivative of methylmethylolnitramine prepared:- 
aq.  CH20 CH2 - CH? 

CH3.NH.N02 -—>       0> % _ CH 
' ^rpholxne - CH,, _ ^ 2Sj 

CH, 

SN - N02 

m,p, 84-86 . 

Para.  15 

Bis methylolnitramine 

H0CH2 

H0CH2- 

s. N-NOr 

Not isolated. 

Toronto workers (X.R.16 Rep. 31, Jan. '44, SR7/44/984) consider the stabilisation 
of NH2N02 by excess aq, CH20 to be due to the formation of bismethylolnitramine. 

Postulated as probable by-product in hexamine nitrolysis system: 

Bristol Res. Rep. 120, April '44;  A.C.6302; 

A.R.D. Expl. Rep. 591/44, May, '44; A.C.6455; 

Bristol Br. Rep. 43, Aug. '44; A.C.7119. 

62015-1 7 



Para.   15a 

Bis( nitroxymethyl )nitrainine 

N02.0.CH2 

N62.O.CH2^ 
N - N02 

Prom ether. m.p. 59-60°. 

Toronto, X.R.16 Prog. P.ep., 1 Sept.   '2,4, SR7/W3158. 

0 — CH 
CH2 N' 

NO, 

N CH2 

N02 CH2 — 0 

P.S.1. 

(see p. 203) 

HNO, 
(AcO.CH2)2N.N02 

see p. 15b 

Para.   15b 

Bis( acetoxymethyl )nitramine 

Ac0CH2, 

Ac0CH2' 
N - N02 

20 HNO, 

7 mins. at 0o 
drown in 
slurry (ice + 
water) 

_> (N020GH2)^M.N02 

in G8^o yield. 

(N020CH2)2N.N02    (58 per cent). 

b.p. 153-156°/12 mm. 

Toronto, X.R.l6Rep.,  1  Sept.   '44;    SR7AV3158. 

Filtrate from Ross or Bachmann runs  (see pp. 85,  86). 

Evap. HOAc at 11  mm.      Ether extract    > oil.      Wash with H20  (pH 8), ether 

extraot, evap. and flash distil (12 mm., bath at 200-215°).      Repeat washing and 

extraction, and distillation. 

N020CH2 

'N-NO, 
H0Ac:Na0Ac 

N02OCH2 
y 

reflux:3 mins. 
-^.     bis aoetoxymethyl deriv. (63^), 

Hex. in HOAo 
imo- 

-> ppt. BSX (see p. 63) 
5 Ac20 at 15-20°, filtrate distilled at 
heat to 75°, 12 mm. > bisacetoxymethyl 
cool and neutra- nitramine (39$. 
lise with NaOH 

62015-1 



Para.   16 

DIM 

ND?_. 0. CII2-CH? 

_ N-NO2 
NQ2.0.CH2-^II2-^' 

Bis  Q?-Nitroxyethyl) nitmmine. 

FromAoMe or EtOH. m.p.  51-52°. 

A review of the extensive and specialised literature,devoted to DINA is 

outside the scope of this work:  see Toronto X.R. 19 Reports, 

e.g.  Toronto, X.R. 19 Rep.,  June   '43, SR7A748. 

See also Cornell.    Div. 8.N.D.R. C.   of O.S.R.D.   Interim Rep.   on Organic Development 

Froblems.    0.D.P.18.  May  '2*4, 3R7/W1872. 

There arc two standard preparations. 

11NO3 ®  I e 
d      '-  -      add at 10O '• 2      2 2    2 '        ^ 

run at 40° 

AcoO 
_^     DINA. 

ZnC1- 550 

HNO3 ;+;      )  9 HNO. o 
(IIO.CI^.Clio) 2NH >  (N02.0CIi2.CH2)2M2    [   NO3    > 

(ii02CIi2ai2 )2 • N. NO      —2 •>       DINA. 
(Mil ) persulphate 

0° >25° 

62015-1 



Para.   17 III 

Para.   18 

KEaiVATIVaS OP METHYLK^IMINE 

CH2 = Mi 

(a)    CH2 - NH and (b)    H0CH2  - NH2. 

(a)    I/Icthylene imine and (b) Ife thyloamine. 

Toronto workers, X.R. 16 Rep., 31 Jan. 'i+4; SR7/4V'98^-, consider that "Henry's 

solution" (Henry, Bull.Acad.Roy.Belg. . 1902,ii,72l) consisting of an 

equimolecular mixture of aq. Cli20 and .880 aq, NH3 "dried with K2C0 3"probably 

contains CH2 = NH and/or H0CH2 - NH2 3ai equilibrium with eyelotrime thylone- 

triamine ("6-ring"). 

Para. 19 

N-He thylo lace tamlde 

HD.C3Ho.NHAc. 

Evap. AcMe solution. 

Einhorn and Ladisch, Annalen, 1905, 343_, 263. 

Michigan, Div. 8 Int. Rep., R.R.C.3, Feb.-larch '43; SR7/4179. 

Bristol Br. Rep. 27, Oct. '43; A. C.5031. 

AcNH2 + aq. CH20  s*.  HOCS^.NKAc. 

m.p. 54°. 

Para. 20 

N-Ifc fahylolbcnzamide 

HO.CH2.MICO0. 
• 

Prom aq.   EtOII. 

Einhorn, Bisclikopf and Szelinski, Annalen. 1905, 373, 223. 

Bristol Br. Rep. 27, Oct. '43, A.C.5O5I. 

0CONH2 + aq. CHgO •?  H0CH2NHC0jZf 

Characterised as IT-J^ urethane. 

Bristol Br. Rep., 27 Oct. '43, A.C.505L 

jdNH.co2.CH2.NH.cqjzf 

m.p.   108-110c 

m.p.   177 

62015-1 10 



Para.   21 

Chloral-bensamide 

CC13 
t 

HO - CH - Mi - CQ0 

N (a-Hydroxy~/5:/3 :|fl-tr ichloroethyl )-benzamide. 

Prom EtOH. 

Beilstein, j?, 2°9- 

Jacobs en, Annalen,   157,   245. 

CI3C.CHO + Ri2GO0 

CC1. 

HO - CH - Mi - GO0 

m.p.   150 

Para.  22 

Tris (ber.zamidomethyl )amine 

(jZfcOMiCH2 )^N 

Prom EtOH. 

Beilstein, _9,  208. 

Descude, Jam. Chin. . [ 7] ,   2g,  542;    Comptes rendus.  1902,  135,  694. 

heat 
Hex.   + IJH2C0jZf 

m.p.   157 

-*    above compd. 

CK2(O.COj2f)2 

pass xn 

NH3 

and finally 
evap.   on 
water bath 

(0COMiCH2)3N 

Para.   25 

Furfvirylidene nit:ramine 

\ __ CH = N - N02 

Prom j6E 

Toronto, X.R.16.  Rep.,  31  Jan.    '44;    SR7/44/9&4. 

m.p.  116°. 

.0- 
-CH = 0 o° 

+ NH2NO2 
/    \^.CH = N - HO 2 

(does not trimerise). 

62015-1 11 



Para.   24 IV 

Para.   25 

MEDNA. 

IERIVATIVPS OP MEIIIYLENE DIAJ.ONE 

Hn-2-mcthyleno-1:3-diamine 

M-I2 - CH2 - m2 

1 2 3 

MEDA or  "3 - Chain" Series, 

N02      N02 

NH - CH2 - M 

1:3-Dinitro-(3-chain). 

"ilethylene dinitramine." 

Prom ether and light petroleum. m.p. 103 . 

Bristol Br, Rep. 28, Oct. %3>    A.C.5058. 

NaOH M 

(see then acidify 
p. 95) & extract 

with ether. 

62015-1 12 



Para.   26 

1IEDNA (Continued) 

Sheffield Rep. 42, Pe.   »44;    A.C.5996. 

HNO3 
CHo(lKAc)o ==*      extract product- 

at -2°, then cool '  with ether. 
-5» oil 

(See p. 3&)    to -15° and add 
AC2O f Fed 3 at 
0°, drown and 
neutralise. 

Ba(0H> 

•>   filter and add AcIIe 

HO 2 

CH2(N-Ac)2 
BaCl2 NaOH 

and make acid 

(private communication 
from Dr. Lamberton 
(Sheffield), June «44). 

(See p. 29a). 

-> 
Ba 

-> 

CH2(N.N02)2| 

acidify as in 
Bristol Br. 
Rep. 28. 

MEDNA. 

Sheffield Rep. 44, March  '44;   A.C.   6045. 

N:N»-Bis methylol-IffiDNA 

(See p. 30) . 

Ac20 

70° 
IvIEDNA. 

Bristol Res. Rep.   128,  June   '44;    A.C.   6477. 

HNO3 
DPT 

-40°, drown + ether 
(isolate via Ba 
salt). 

^     MEDNA. 
0.7 mole. 

62015-1 13 



Para. 27 

MEDNA (Continued) 

Bristol Res. Rep. 131, June '44. 

HADN - 
10 g. 
(See 
P. 177) 

Hex. 
20 g. 

H2S°4 

drown with ice, ether 
extract and purify via 
Ba salt. 

II SO, 60/S 

^3 2C^° ^ drovm and 
H90  20/0  ether extract 

> MEDNA 
0.2 g. 

MEDNA 
1.5 g. 

Methylolamine nitrate 

(See p. 202) 

H2S04 

drov/n and ethor 
extract 

MEDNA 
1C$ yield. 

Bristol Br. Rep. 28, Oct. '43; A.C.5058.  , 

CH2(NHM)2)r -5, insoluble salts: — 

Ba ++, (Ag )p, unstable in alkali. 

++ 
Pb    salt, detonator props, 

(Mi<!(_
+)2 m.p. _ca 125° rapid decorap. 

Morpholine  salt of MEDNA. 

Sheffield Rep.  44, March  »44, A. C. 6045. 

excess 
mor'oholine 

MEDNA 
in i^Ic >     CH2(M02V 

CII2 

CH, 

+ 
-Mb 

-0- 

CH2 

.OH, 

McGill, X.R.4 Prog.Rep.,  1  July  '44;    SR7/W2740. 

neutralise 
K2 BSX 

+ HOI aq.   (2   equiv. );    add AcMe  to 
ppt.   K01.     Extract    . 

(NO2      NO2      NO2) filtrate with ether 
1 , 1 and evaporate. 

K(N-GH2-W-CH2 -N )K 

(See p. 48) 

MEDNA 

62015-1 14 



Para. 28 

1.5EDNA is chemically and physically different from the isomeric product from the 

Traube Reaotion on Aclle.  This latter product is 

OH ° 

CH2 (-N-N--0 ) 2 ^      CH2 (-N=N-OH ) 2 

and is only known in the form of its salts and esters. 

For the Traube Roaction see Toronto X.R.20 Reports, particularly XR.20 

Rep. May '43; SR7/4550. 

For the constitutions of MEDNA and the Traube products see 

Bristol, Res.Rep. 110, Doc. '4-3; A.C.5602. 

Queen's University, Kingston, X.R.13 Reps., (recently reviewed in 

Canadian Exp.Res.Extramural Summary 15 March to 15 April, 1944, 

S.R.7M/1747). 

University of Pennsylvania, O.S.R.D., 3565, May '44, SR.7/44/2002. 

Bristol views accepted by U.S.A., Canada RDX Committee at meeting April '44; 

SR7/44/1594. 

Para. 29 

Methylene Dinitramlne Dimethyl Ether 

CH5 
, J 0 /Olvfe 

CHo (-H-N'     )2 or ai2(-R=N )2 

^0 V0 

H.E.D.N.A.  Dimethyl Ether. An oil. 

Bristol Br. Rep.  No.   28,  Oct.  '43;    A.C.5058. 

HEDNA ^2^2 ^    c^thyl ether. 
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Para.  29a 

N:N" -Diacetyl-I EDNA 

NO? / N 
t 

Ac - N - CHp - N 

1       2 3 

Ac 

1:3-Diacetyl-1:3-dinitro-(3-chain). 

Prom aq. Ms OH. m.p. 63c 

Sheffield, June '44 (Private communication from Dr. A. Lamberton). 

CH2(NHAc) o' 
Ac?0 

HNO* 

15° 

NO, 

CH2(N-Ac)2 

55  to G5% 

Para.. 30 

N:Nl-Bismethylol MEDNA 

NO; N02 

HO. CK2 ~ N - CH2 - N ~ QI20H 

1:3-Bismethylol-1:3-dinitro(3-chain). 

Prom 011 - AcMe. m.p.   68 - 72°. 

Sheffield Rep.  41, Peb.   '44;    A.C.   5995. 

Sheffield Rep.  44, March   '44;    A.C.   6045. 

MEDNA    aq*   GH2° 
-> Bismethylol MEDNA. 
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Para.   31 

COX 

N02      K02 

N02 -0-CH2-N-CH2 -N-CH2-O-N02 

1 :3-Bisnitroxymethyl-1:3-dinitro-(3-chain). 

Ppt.  from HNO, by HgO. m.p.  98-101°. 

A.R.D. Frep. EDX(B). Prog.Rep.9; Exp. Rep. 239/43, July '43; A.C4628. 

N02\ 
/ N - CH9 -^ 

CH2x             " s> ° 
^> N - CII2 

NO 2 

HNO3 

NO2 
;N - CH2 - ONO2 

CH2 

at 5° 
3-4 mins. 

)N - CH2 - 0N02 

NO 2 

Cyclonite Oxide COX      - 

(see p.  118) 

Sheffield, Rep. 44, March '44; A.C.6045. 

KNO* 

TEX •                                                ** COX 

0.3 g. 
5° to 20° 0.2 g. 

(see p.  32) 

Para. 32 

TEX 
NO2  N02 

Ac0-ai2-N-CH2-N-CH2-0Ac 

1 :3-Bisacetoxymethyl-1 :3-dinitro-(3-ohain). 

Prom •reaction mixture. m.p. 103-104 . 

(Postulated by Davy, RDX committee at Toronto, Dec. '42). 

A.R.D. Prep. RDX(B) Prog. Rep. 9; Exp. Rep. 239/43, July '43; A.C4628. 

NaAc in.HOAc 
COX     -^     TEX 
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Para. 32 (Continued) * 

TEX (Continued) 

Sheffield Rep. 44, March  '44;   A. C. 6045. 

N02      N02 AcC1 

H0-CH2 -N-CH^-CI^-OH reflux 
5 mins. 

TEX 

• N:N'-Bismethylol JffiDNA, 0.26 g.   crude 

°«2 S« 0.18 g.  recryst. 

Toronto, X.R.16, Canadian Exp. Res. Extramural Summary, April, '44, S.R.7/44/1747. 

NH4NO3 + CH20 + HOAc + AcgO > TEX in small amount. 

(+DPT, 18$ 

+ RDX(B), 5$ • 

+ 3SX in small yield). 

Toronto, X.R.16 Proj., RDX Committee (U.S.A. and Canada), 26 May '44; 

SR7/44/2801, See X.R.16 Rep. 1 Sept. '44; SR7AV3158. 

25° 
Ross reaction TTTT ^*    1.4$ TEX. 19 nrs. 

(+ 5.^5 RDX(B). 

+ 18$ DPT 

T^TTA 2 NaOAc,   10 Ac20 at     ^     + 18$ EDX) 

in 2 at 25°.      Run at 95°,  1  hr.   x     '  y/ 

W2° afl'        drown and neut.  to PH 6. (+ »*C*)) 

Para.   33 

N: M' -Bi sme thoxymo thyl~? SDNA. 

K02      N02 
i i 

lie0-CH2-N-CH2-N-ai2-0Me 

1:3-Bismethoxymethyl-1:3-dinitro-(3-chain). 

From MoOH. m.p. 79-8C 

A.R.D.  Prep.  KDX(B) Prog. Rep.   9;    Exp. Rep.   239/43, July  '43, A.C.4628. 

o 

Reflux + McOH      aj „ . _  .  ., 
COX     >      di MeO derxvatxve. 

Sheffield Rep. 44, Maroh '44, A.C. 6045. 

Repeat preparation with COX from MEDM. 
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Para. 3k- 

N;N'-Bise thoxymo thy 1 -' SDKA 

2102      NO 2 
» f 

EtO-CH9~N-CH o-N-CHo-OEt 

1 :3-Bis(ethoxyr;!othyl)-1 :3-dinitro-(3-chain). "an oil". 

A.R.D. Prep. RDX(B) Prog. Rep. 9; Exp. Rep. 239/43, July '43; A.C.A628. 

COX 
reflux + EtOH 

bis (EtOCH2) - derivative. 

Para. 34a 

(MEDNA - CH20) polymer 

Toronto, X.R.16 Rop.,  1  Sept.   '2)4;    SR7/W3158. 

m.p.   219-230. 

MEDNA. + 2 CH0Gr 

drop 
aq 

pyridine 
3 days 0° 

polymer. 

Para.  35 

Kcthylene bisformamide 

oai-rffit-ai2-M-i-cTio 

1 :3-Difomyl-(3-ohain). 

From HCQNH2, m.p.   142 . 

Knudsen, Ber.,  1914, 47,   2698. 

HC0NH2 + CH20 
boil 

>     GH2(NHGH0)2 

62015-1 19 
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Para. 36 

H.7. 

Ac!iII-CHo-42Llc. 

1:3-Diace'tyl-(3-o'hain). 

Hethylene bisacetamide. 

From EtOH. m.p. 197°. 

Pulvermacher, Bor.,  1892,  2£,  310. 

Beilstein's Ilandbuch,  2,  179. 

Aq. CH20 
IJHgAc  >     H.7. 

trace HC1, many 
hours' shaking. 

Harvard, N.D.R.C, Rep., Oot. %2;    SR7/3263. 

H.10 boil H.7. 

(see p. 37 )    aq. HQAo 
-.' 

Para. 37 

H.10. 

Ac2N - CHp - I-iAc2. 

1:1:3:3-tetracetyl-(3-chain). 

N:N:N' :N'-tetracetylmethylenediamine. 

Prom acetone. m.p. 218-220°. 

Harvard, N.D.R.C. Sop., Oct. Wf2; SR7/3263. 

Preparation,  Oily layer from prcpn.  (2) of H.6 (sec p. 151 ), after 

separation of H. 6 deposits crystals of H.10 ('comparatively high yield'). 1 
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Para.  38 

1:3-Diacetyl-2-methyl-(3-chain) 

CH* 
i J 

AcHH- CH - NHAc 

Ethylidene bisacetamide. 

m.p. 169°. 

Tawildarow, Ber.,  1 872, jj, 477. 

CH7CH0    +    MlJLc 
sealed 

tube 
heat 

CH-5CH(NHAc> 

Para.  39 

1 :3-JDiacetyl-2(trichlorQmethyl )-(3-chain) 

CC13 
1 

AcM - CH - IfflAc 

From HOAc. Sublimes. 

Hepp, Ber.,  1877,   10,  1651. 

C13CCH0 + Mi^c 
heat 

Cl^C.CH. (MiAc)2. 
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Para. 40 

Methylene bisbenzamide 

j^.C0.NH-CH2-Mi-C0^ 

1 :3-Dibenzoyl-(3-chain). 

Cryst.   from EtOH. m.p.   224-226°. 

Kraut and Schwartz, Annalen,  1884,  223, 47. 

See Duden and Scharff,   ibid.,  1895,   288,   249. 

Hex. >    CH2(MC0^)2. 

Khudsen, Ber.,  1914, JtZ,  2698, 

jzScoci 
CH2 (NHCHO ) 0     > GH2 (NHC 0j6 ) 2 

alkali 

Bristol Res. Rep.   112,  Jan.   1944, A.C.5603. 

Ao20 
HO-CH--NHCO0  > CH2(NHCO0)2 1 HOAc 

Toronto, X.R.16. Rep., 31 Jan.   !44;    SR7/44/9&4. 

NH^Cl in H20 + NaOH + CH20. ^C°G   >   crude product. 
10° 

cool filtrate       CH2(NHCOjZ02 

.      ...     ./"" ~ 12fo yield on GH?0 
Digest wxth,•' *• 

EtOH/^ 

-*-£*" residual solid    =    Tribenzoyl-6 Ring. 

(See p.   109). 

Para.  41 

1~Methylol-1 :3-dibenzoyl-(3-ohain) 

C0$ COjZf 
t t 

HO    -    CKo    - N - CH9 - NH 

Prom EtOH. m.p.   182.3°. 

Einhorn, Bischkopff and Szolinski, Annalen,   1903,' 343,- 225. 

GHpO 
CH2(MIC0^)2 1 >      Methylol dibcnzoyl-(3-chain). 
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Para. 1+2 

Ethylidene bisbenzamide 

t 

0.CO-NH-CH-NH-CO0 
1 2    3 

1 :3-Dibenzoyl-2-methyl~ (3-chain). 

Prom EtOH.       ' m.p. 202-4°. 

(187- 8°*). 

Limpricht, Annalen, 99, 119. 

(Delepine, Comptes rendus, 1899, 128, 105). 

^  /^ ^CH, 
^CH     CH    •> 

I      I ffCOCl >     CH,CH(NHC0jZf), 
NH    NH *      3 

CH3 

dehydrated "aldehyde ammonia". 

(see p. 113) 

Nenoki, Ber., 1874, 7, 159. 

CH3CH0 + HH2CO0  
traCe >  CH CH(NHCO^), 

HoSO) 

See Beilstein, _9_, 209. 

* Henle and Schupp, Ber., 1905, J58, 1370 give this m.p. 

Para. 43 

1 ; 3-Pibenzoyl-2-( trichloromethyl )-(3-chain ) 

CCI3 
1 

0 - CO - NH - CH - NH - CO0 

Trichloroethylidene bisbenzamide. 

Prom EtOH. m.p.   257°. 

Ilepp and Spiess, Ber.,  1876,   9,  1428. 

cone. 
CITC.CHO +  2NH2C0j2)    >   Dibenzoyl(trichloromethyl)-(3-chain). 

H2SO4 
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Para, 44 

Hethylene Bisurethane 

Et02C - m -  CH2 - NHC02Et. 

1 :3-Dicarbethoxy-(3-chain). 

Prom EtOH. m.p..131' 

Conrad   and   Hock, Ber.,  1903,  36,  2206. 

CH2° aq 
NHoC0 Et ->     Methylene bisurethane. 

2 2   cone. HC1 
cold. 

Para. 45 

Methylenediamine salts 

©     0 
CH2(Mi3)2 [X]2 

Khudsen, Ber.,  1914, 4J,  2698. 

fuming HC1  at 
CH2(NHCH0)2 ^5 > di HOI. 

(Hygrosc.   and decorap.  by H20). 

mro3 . di HN03 

(deflagrates on melting). 

H2S04 

sulphate. 

Sulphate also prepared by Toronto workers, X.R.16 Rep. Jan. '44, SR7/44/984. 

© 
k-jfo Henry solution plus 60j£ HoS0 4 ->    CH2(HH3)2S0^ 
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Para, h-^a. 

Et2N - CIi2  - NEt2 

1:1:3:5-Tetraethyl-(3-ohain). 

b.p./76o ram., 166-169°. 

Beilstein's Handbuch, J.,  106. 

Chicago, N.D.R.C.  Div. 8 Int.  Rep. R.R.C.17, April-Fay   'i^J    SR7A4/2047. 

EtpNBI 
EtNH + CHoO >     EtoN0H20H ^  EtgN.CHg.KEtg. 

Analogous compounds: - 

(a)    Jfe2N-GH2-Hlfe2, Tetramethyl-(3-chain), b.p./760 mm.,  85°. 

Similarly prepared,  Beilsteins Handbuch,  1,  54. 

(b)      ^CK2 -    QI0 CR2    "    ai2 
CH2 " "N - Cil2    -    N ^ CH? 

"CH2 -    CII2- CH2    -    CHg-^ 

Methylene bis piperidine,  b.p./760°,   230°. 

b.p./i5°,   115°. 

2-piperidine  +  1  aq CH20 ^ compd. 

Eeilsteins Handbuch,   20_,  36. 

(c)  CH2 - CH2 CHn - CH- 

0 N - CH? - N^ 0, Jjothylene bis-morpholine. 
CH2 - CM2

/ ^CH2 - CK2^ 

Sheffield, preliminary communication to RDX Research Panel Meeting, 

London, 21 June '44. 
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Para.  46 

DERIVATIVES OF lin-2:4-OBffiTHYLENE-1; 3:5-TPJAIvIDS 

NH2 - GH2 - NH - CH2 - NH2 

1 2 3        4 5 

"5-Chain" Series. 

Para.  47 

1 : 3-Dinitro-(5-chain)   - 5-rdtrate 

NOr 
I 

ITll - 

1 

N02 

1 

- N - CH2 - KTI3 

3     4 5 " 

Bristol Br, Report No, 28, Oct.   '43;    A.C.5O58. 

Prom EtOH, m.p.  129°. 

H.A.D.lI. 
HNO3 

(See p.177) 
-40° 

then dilute 
with ether. 

-> precipitate 
cold EtOH, 

& filter. 
Evaporate 
filtrate. 

-> above compound. 

Para. 48 

1:5-Dipotassio-1:3:5-trinitro-(5-chain) (KoB SX) 

N0r NO, N0„ 

© 
K j 9N - CHo - II - CI12 -NO K 

McGill, X.E.4, Prog.Rep., 1  Liar.   '4*-, SR7/W1001. 

4 KQH 
3SX 

(See p.63) 
in LleOH 

Jgfep 

> 

N02 

IC N - CHc 

II02 

- N - aio - 

i:0o 
*   +. 

N    K 

9 

EDK 

The structure of the terminal grouping is probably 

©  (9 
K   0 © 

(0/ 
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Para. 49 

C.M.X. 

NOo              NOo N02 
i 

Me - II - CII2 - iT - CH2 - NH 

1 -Methyl-1:3:5~trinitro- (5-chain) 

Prom CgHg-light petroleum.  m.p, 130-131' 

McGill, X.R.4.Prog.Rep., 1 Feb. '43; SR7/4036. 

warm + conc.HCI 
MSX 

(or HBr), then 
dilute. 

->       CMX 

(contains no halogen) 

McGill, X.R.4.Prog.Rep., 1 Mar. '44; SR7/44/1 001. 

C, II, and N analysis and structure suggested. 

Para. 50 

1-Methyl-5-potassio-1:3:5-trinitro-(5-chain) 

N0C NO- N02] 
i  \ 

Me - N - Clio - N - CHo - K & K-S 

McGill, X.R.4.Prog.Hep., 1 Mar. '44; SR7/44/1 001. 

(KCMX) 

NO; NO- N0o> 

MSX 
2 K0H 

(See p.51) 
(in MeOH, room 

temp.) 

j>  Me - N - CH2 - N - CH2 - N <=> K ® 

,0- 
CMX 

K in this and similar compounds is very unreactive, but will give silver 

derivative. 

See also McGill, X.R.4 prog.Rep., April '44; SR7/44-/130S. 

r/e © 
The K j M02    system probably has the  structure  K 

R 

8 
0, © 
e)N=N-R 
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Para, 51 

M.S.X. (McGill). 

H.21 (Univ. Perm.) 

N02     N02     N02 
i        i        i 

Me - N - CH2 - N - CH2 - N - CH2 - OAc 

1 -Methyl-5-acetoxymethyl-1 : 3:5-trinitro- (5-chain). 

From GHCI3 - AcMe or MeOH. m.p. 155°. 

McGill. C.E.53 Prog.Reps., 1 Sept. »A2:  SR7/30A2: 

1 Nov.  '42:  SR7/3A5A. 

in HOAc 
CHoO + MI, NO,  >    run into Ac20 at 70° 

^ ^  at 70° 

 >   RDX + mix + MSX. 

Separate byfract.   cryst.   (see Cornell, 

Div. 8. Int.Rep.R.R.C.3, liar.   '43;    SR7A179, 

for working up). 

Checked by Perm. State, Div. 8 Int.Rep.R.R.C.5, May 'A3; SR7/A766 

30 g. CH20  >  0.99 g. pure M.S.X. 

McGill X.R.A Prog.Rep., 1 Feb. 'A3;  SR7/AO36. 

Hex. + NHiHO? + HNO? + HOAc, heat + stirring to 80° 

(12 g.) 
and add to Ac20  >   REK(B) + MSX 

(0.6  g.) 

McGill X.R.A Prog.Reps., 1 Feb. *A3 and liar. 'A3; SR7/4036 and 4037. 

HOAc 
"MSX Nitrate" > MSX. 

NaOAc 
(See p. 5A) 

Both checked by A.R.D. Prep. RDX(B) Prog.Rep.9, Expl.Rep. 239/43, July 'A3; 

A.C.A628. 
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Para, 52 

MSX (Continued) 
. 

McGill X.R.A.Prog.Hep., 1 liar. '43; SE7/4037. 

ITaOAc• 
OFX 

(See p. 57) 

HOAc 
MSX. 

University Penn., Div. 8. Int. Hep., R.R.C.5, Hay '43; SR7/4766. 

4 moles 
H.18 

(liex.methoni- 

trate;  soe 

P. 164) 

AcOh'O, 

H.18 

(16 g.) 

13 mole3 

AC OllOr 

DPT + MSX. 

Separated by fractional cryst. 

from CH*N02 + Aclie. 

(1 g. MSX from 18 g. H.18). 

Crude MSX - 

(14 e. ) 
probably 
contains 
"MSX i,"i- 
traton - 
sco p. 54. 

NaOAc 

in HOAc 
->   MSX 

7-8 g. 

pure. 

Called 

H.21 until 

identified. 

See also Univ. Penn. , O.S.H.D,,  1733 Hep.,  July  '43;    SR7/43/Vi-8. 

4cCN0o 
H.26 ——^ ->    MSX. 

(Hex.nitrate, 
Kctfc.orJ.trp.t9, 
bOQ p.  179) 

McGill X.R.i^. Hen.  May and June   '43;    SH7/43/319. 

"* 19 
Using MelUI^ [ MO- for NK>NO, in the Bachmann Combination 

RDX(B) process, got a mixture of MSX and BSX, m.p. 125°, difficult 

to separate by.crystallisation, 

Univ.Penn., Div. 8, Int. Hep. H.H.C.9, Sept. '43; SR7/43/924. 

EXCESS AcO!T02 
PS.2. 

8 e. 
(Hexa mcthopicrate, 

see p., 1 66) . 

_^ MSX 
ca 1 g. 
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Para. 53 

MSX (Continued) 

Univ. Penn. Civ, 8 Int.Rop, R.R.C.11, Nov.- '43; SP 7/44/70. 

11.29 — 
McNH, NO, 

AoCN02 \ 
(Hex. ethonitrate, \- 

^ prodvet, in. p. 147-148°, 
sec p, 168) which is probably 

y^ a mixture of 
EtNH W3                      ^.^ MSX + H.28. 

11.18 —" (sec -D. 58) 

Bristol Res. Rep, 131. June '44; A.C,6657 

Ac20 

(keep cool) 

c±'    I <rJ              Ac20 
MEENA    +  (ClIoO + M0NE3    NO3) >        MSX 

45^ yield. 

j 

(1 mole)        (2 mols) 

Para. 54 > 

'M.S.X. nitrate' 

N02     N02     I102 
1        1        1 

Mo - N - CH2 - N - Cil2 - N - CH2 - QN02 

1 -i.iethyl-5-nitrcx-T::atl:yI-1:3:5-trirJ.tro- (5-chain). 

Washod with water,   m.p. 136—139°. 

McGill, X.R.4 Prog.Reps,, 1 Feb. and 1 March '43.  SR7/4036 and 4037. 

A.R.D., Prep.EDX(B) Prog.Rep.9, Exp.Rep.239/43, July '43, A.C.4628. 

Hi'TO? 
•>    M.S.X, nitrate 

(probably in good yield) 
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Para, 55 

11.25.     (MSX - Me). 

N02     N02     N02 

Me - N - CH2 - I: - CH2 - K - CM2 - OMe 

1-Methyl-5-pethoxymethyl-1:3:5-trinitro-(5-chain), 

Prom HcOII.    m.p. 102°. 

Univ. Ponn., Div, 8 Int.Rep. R.R.C.5. May '43. SR7A766. 

hot MeOM 
Crude JfiX : > H.25. 

(from H.18 plus 13 moles AcQM02). 

A.R.J., Prep. EDX(3) Prog.Rep.9, Sep.Rep. 239/43, July '43; A,C.4628, 

reflux 
MSX nitrate  • >  MSX - Me 

MeOH 

'- m.p. 114-'115C 

Pound: G, 23.43; H, 4.94^ 

G5H12N6°7 req.uires C, 22.4;    H, 4.48;.   N, 3l.3/->. 

Univ.Penn., O.S.R.D.   1733 Rep., July   '43;    SR7/43/448; 

States that the material m.p.  102° was impure. 

Pound:     C,  22.9;     23.0;    H,  4.56,  4.40;    N,  31.0,  31.3'o. 
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Para.  % 

H.24    (USX - Et) 

1T02             N02              N02 
• 

Me - N - CH2 - IT - GH2 - N - CII2 - OEt 

1 

• 

1 -Methyl-5-8thoxymethyl-1:3:5-trinitro-5(chain). . 

From EtOH. m.p,   109-110°. . 

Univ. Penn., Div.  8 Int.Sep., R.R.C.5, May   '43;    SR7/4766. 
. 

Hot EtOH   • - 
Ch-iirlr   1 i^'                                                     ^        ]T   i: OATJUC   I'ltjui                                      •&        n..<iif. 

(from H.18 plus 

- 

13 niols AcOK02) 

i 

Univ. Penn, O.S.R.D.  1733 Rep., July  '43;    S7/43/448. .- 

.   . '      Pound:      C, 25.1;    II, 4.5;    N, 29.8?;. . 

C6H14N6°7 requires G,  25.5;    H,  5.0;    N,  29.8-L 
- 

Para.  57 
* 

OFX    " 
' 

• 

N02              N02            • N02 

1                                         t                                         f 

Me - N - CH2 - N - CH2 - N - CH2 - Cl    • 
1 

1-Methyl-5-chloromethyl-1 :3:5-trinitro-(5-chain). 

» 

(from CHC1, + ligroinj m.p. 140.5-141.5°. 

McGill X.j.i.4 Prog.Rep. 1 March '43;    SR7/4037. . 

CHGl* sat.  with HOI at, -60° 
MSX                 *• — > 

sealed tube at 1OCF 1  hr. 
OFM       (0.4 g.) 

m » 
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Para.  58 

H.28 
NO, 

St - N - CEo - 

iK 2 lIOo 
1 1 

E - CH2 - N - CIi2 - OAc 

1-Ethyl-5-acqtoxymethyl-1:3:5~trinitro-(5-chain), 

Prom MeOH or IIOAc ra.p.  133-134°. 

Penn.State, Div.8.   Int.Rep., R.R.C.8, Aus.   '43;    SR7/43/391. 

Hex. 

(in IIOAc) 

9    19 HNO3 
+ EtNHj I NO3   - 

Ac20 .75° 
-> RDZ + a ccmpr,. considered to be LSX. 

(Bachman Combination EDX(B) process with EtNH* NO3 for the MLNO3). 

Univ.Penn., Div.8. Int.Rep. R. R. C. 9, Sept. • 43;  SR7/43/924; 

Div.8. Int.Rep. R.R.C.10, Oct. '43; 3R7/43/925; 

Div.8. Int.Rep. R.R.C.11, Nov. '43; SR7/U/70, 

repeat above reaction and isolate (by separation via CHCI3 and crystallisation 

from MeOH) the compound 11.28 (1 g. from 25 g. hex.), which is very similar to MSX 

in many physical properties but is the EtN analogue of MSX. 

Univ.Penn. in these three papers.also report other preparations: 

H.29 
excess AcONOo 

.$ 
o 

(Et-(Hex) fNO3), 

see p.   16G) 

H.29 
[3       NOr 

,    A0ONO0 

(Et-(Hex) j ITO3) 

H.18 

©     I® 
EtliH- I NO 1 

•> i      •> 

LcGT.Or 

©     e 
Me-(Hex) I NO3 

then     NaOAc 

HOAc ->. H.28. 

.product m.p.   147-148°. 
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Para, 59 

H.28 (Continued) 

See also U.S.A.-Canada-RDX Committee Rep., April '44; 

SE7/44/1594. 

Mixed a.p. of authentic (MSX + H.28) is 143-1 .'52°. 

.'. probably above product is MSX + 11.28, 

Excess AcONOo 
H. 3 0    1 >  H. 28 

(PS.2(Et)) 

rifiT. 1     i    m P. Et-(Hex.)   '  picrate 

see p#  169 

Crystallographic evidence:- 

Cornell.  Div.8 Int.Eep.R.R.C.o, Aug.   '43;     SR7/43/39L 

PI.28 and MSX identical. 

Univ.penn.Div.8 Int.Rop.R.R.C.11, Nov.   '43;     CR7/44/70. 

H.28 and IvISX not  identical, 

MoGill X.R.4 Prog.Rep., 1 Jan.   '44;    SR7/44-/334. 

H.28 and MSX not identical, 

C.  H, and N analysis and m.p,  trends reviewed in Univ.Perm.Div.8 

Int.Rep.R.R.C.11, Nov.   '43;    SR7/44/70,   indicating that H.28 and derived 

compounds are Et-TT derivatives, 

Et-N identified by HI distillation. 

(Univ.Penn.Div.8 Int.Rep.R.R,C.13, Jan.   '44;    SR7/44/915. 

iDiv.8 Int.Rep.R.R.C.14, Feb.   '44;    SR7/44/952). 

Bristol Res.Rep.   131 >  June   '/Jf.;     A.C.6657. 

1            v              AcoO 
MEDNA +   ( CH20 + EtMij INO3    )  f >      H.28. 

1  mole 2 moles 1$?* yield. 
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Tar a,   60 

11,31 

H02 NO2 NO2 
1 t 1 

Et ~ N - CH2 - N - CH2 - N - 0H201io 

1 -Ethyl-5-methoxyinethyl-1 :3:5-trinitro- (5-chain). 

Ci-yst.   from LleCH.       n.p.   94.5-95.5°. 

Univ.Penn.Div.B Int.Rep.H.R.C.10; Oct. '43;  SR7/43/925. 

HNO* 
H.28    * —>  and MeOH on product ^ H.31 

2 g. crude 0.7 g. 

•Univ.Ponn.Div.8 Int.Rep.R.R;C.11, Nov.   '43;    SR7/44/70. 

k'eOH 
H.28 >    H.31 

reflux 

Para. 61 

H.32 

N02 ITO2 1JO2 
I ! I 

Et - N - CTo - - ~ C!I2 - N - CH2 - OEt 

1 -Ethyl-.S-ethoxymethyl-l : 3: ^-triratro- (5-chain). 

Prom EtOH. m.p. 87°. 

Univ.Penn.Div.8 Int.Rep.R.R.C.11, Nov.   '43;    SR7/44/70. 

EtOH 
11.28 >     H.3°- 

reflux 

Para.   62 

H.33 

NO2 N02 NO 2 
1 

I t ! 

Et - N - CH2 - N - CH2 - N - CH2C1 

12 3     4        5 

1 -Ethyl-5-chloromethyl-1 :3:5-trinitro-(5-chain). 

Prom CHCI3 reaction liq. by dilution with 

light petroleum, m.p,   116-117°. 

Univ.Penn.Div.8 Int.Rep.R.R.C.11-, Nov.   '43;    SR7/44/70. 

CHCl, 
H.28        , 3 L>      H.33. 

•- 
sealed tube  at  100° 
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Para, 63 

BSX 

NO2     NO2     NO2 
1        1        t 

AcO - CH2 - K - CH2 - N - CH2 - N - CH2 - OAc 

12        34 5 

1:5-Bisacetoxymethyl-1:3:5-trinitro-(5-chain). 

From AcMe or IIOAc. m.p.   155-156° 

Michigan H.D.R.C.Prog.Rep.,  18 Oct.   '/+1;    SR7/874. •   ' 

HNO3 
HADN     •>     BSX. 

NH.NO* 

(Hex.dinitrate     in Ao20. 
Start cold and let temp, 

see p. 177)      rise to 75°. 

Toronto C.E.12 Prog.Rep., 1 March '42; SR7/1845, 

isolated BSX as "by-product in Bachmann Combination RDX(B) process. 

((See pp. 86 and 88). 

A.R.L. Prep.RDX(B) Prog.Rep.4; R.D.Expl.Rep.107/2+2, April '42. 

HNO3 
Hex. in IIOAc > BSX 

NH4N03, in Ac20. 
Start with cooling and let        &  crude« 
temp, rise to 75° and co,; , L     . '   r, 52>i pure. drown xn warm H20. ' r 

Michigan, N.D.R.C. Prog.Rep.B.M.324, 15 Nov. '42; SR7/3339, 

(a) found heating to 75° in A.R.D. prep, unnecessary; 

(b) found NH4NO3 unnecessary and use 

4 moles • 
Hex in IIOAc > BSX 

A0CNO3 
(i.e. HNO3 + Ac20) 87?S crude; 

at 20°. 

(See Univ.Penn., O.S.R.D.. 1733 Sep., July '43; SR7/45/44S). 

* Toronto X.R.16 Rep., 1 Sept. '44; SR7/44/315s show 

yield of BSX = 5*1%  and isolate 3?ffi  bisacetoxymethylnitramine 

from-filtrate (see p. 15b). 
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Pa.ra* 64 

BSX (Continued) 

Michigan, Div. 8 Int. Rep. ,R.R.C. 12, Dec. '43;  3R7/44/508, use this process 

with heating to 75° and then cool, seed, and stand for 12 hrs. 

BSX separates direct.  Yield 51%  after recrystallisation. 

Toronto, C.E.12 Reps., 28 Feb. '42;  SR7/1700;  1 Nov. '42, SR7/3466. 

N02 N02 
i t Ac20 

MeO-CH2-N-   LCH2-N|2      -CH20ivio     Z ^       BSX 
+ some HNO3        8C$ yield. 

"104" 700 

(see p. 67) 

Toronto, C.E.12 Reps., 1 June «42; SR7/2350: 1 July '42, SR7/2558. 

A.R.D. Frep.RDX(B) Frog. Rep. 5, Expl.Rep. , 254/42;  Sept. '42. 

f 2            »2                             NaOAc „y 1 1  i.  BSX 
N02-0-CH2-N-     [CH2-N]  2 -CH20N02        H0Ac, reflux 

70% 

ATX. 

(see p. 66) 

Toronto, C.E.12 Rep., 1 Nov. «42j SR7/3466. 

N02     N02 

'       '                Ac20 
EtO-CH2-N- j_CH2-NJ 2 -CH20Ac    7   BSX 

+ some HNOJJ 

•107" 70° 

(see p. 68) 

McGill, X.R.4 Frog.Rep., 1 March '43; SR7/4037. 

N02      NOo      N02 . 
111 

C1-CH2-N-CH2-N-CH2-N-CH2-C1 
NaOAc 

r^ •RS7, 

GSX 
in -HOAo 

/ 

(see p.   70) 
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Para. 65 

ESX (Continued) 

McGill, X.R.42 Prog. Rep., May and June '43; SR7/43/319. 

Used MeNHj NO3 for NK^NOjj in normal Bachmann Combination RDX(B) process 

(see p. 86)  and got a mixture of ESX and IBX (see p. 52), m.p. 125°, 

and very difficult to separate by fractional crystallisation. 

Bristol Br. Rep.26, Oct. '43; A.C.3049. 

HAW 

(Hex. mono- 
nitrate, 
see p. 159) 

HNOJ 

Ac20 

-40° 

ATX        + some RDX. 

(See p.    (not isolated) 

NaOAc 
HOAc 

/ 

BSX 

Dr. J. K. N. Jones (Bristol, private communication, June, '44) 

NO, 

CHr 

N 

N0-- 
t ' 

*CH 

-CH2! ~ 
j + \   N02 
NH J 

-CH20H 

(see p. 205) 

Ac20 

HNO3 

-40° 

BSX 

Toronto, X.R.16, Canadian Exp.Res.Extramural Summary, March-April '44; 

SR7/44/1747. 

Ross Reaction filtrates 
X 
(see p. 85) 

.^  2.1$ BSX. 

,NH^ NO, + CHpO + HOAc + Ac20 

(See X.R.16 Rep., 1 Sept. '44;  SR7/44/3158). 

62015-1 ^8 
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Para. 66 

A.T.X. (Toronto) 

N. B. S. X. (A.E.D. ) 

NO2     NO2     N02 
»       t       1 

N020 - CH2 - N - CH2 - N - CH2 - N - CH2 - 0N02 

1:5-Bisnitroxymethyl-1:3:5-trinitro-(5-chain). 

Ppt. from dioxan by GCl^ or ppt. from AcMe by H20, and wash with cold EtOH, 

m.p. 15^°. 

(If crystallised from AcMe, ATX separates with solvent of 

crystallisation:- 2ATX.AcMe, m.p. 103°). 

Toronto, C.E. 12 Prog.Reps. , 28 Feb. '42;  SR7/1700;  1 Nov. '42;  SR7/3466. . 

HNOx + NoOc 
Hex.  i Z_£ >      ATX (+ RDX + DPT) 

("106% HN03») not isolated as suoh but 

converted into "104", see p. 67). 

Toronto, C.E.12 Frog.Rep., 1 Maroh '42;    SR7/1845. 

„107„     
W03  at .  ATX 77% crude. 
0° to 20° 35c- pure. 

(See p. 68) 

Toronto C.E. 12 Prog.Reps. 1 June '42; SR7/2350; 1 July '42; SR7/2£58: 
1 Nov. '42; SR7/3466. 
4 

A.R.D. Prep.RDX(B) Prog.Rep. 5, Exp.Rep. 284/42, Sept. '42. 

HNO3 
BSX   ^ ATX 

0° 

Bristol Br.Rep. 26, Oct. '43; AC.5049* 

HNO^ 
HAMN > ATX  (+ some RDX). 

Ac20, -40° 
Not isolated but converted into BSX. 
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Para.  67 

"104" 

NO2      NO2      NO2 
lit 

MeC-CH2-N-CH2-N-CH2-N-CH2OMe 

1:5-Bismethoxymethyl-1 :3:5-trinitro-(5-chain). 

Prom Me OH. m.p.   104°, 

Toronto, C.E.12. Frog.Rep., 23 Feb. '42;  SR7/1700. 

HNO* + NoOr 
Hex. — >- EDX + DPT + ATX 

(»io# HNO3") Extract v/ith boilirig ,Ie0H> 

cool filtrate __> "10V1. 

Toronto, C.E.12. Frog.Eep., 1 Nov. '42;  3R7/3466. 

reflux 
ATX ^      "10V   60.5^ 

,      ,,, '     MeOH • n, (See p. 66) yield, pare. 

McGill X.R.4 Prog.Rep., 1 Fee, '43;  SR7/U/181. 

N02  N02  N02 
1    '    '             MeOH 

C1-CH2-N-CH2-N-CH2-N-CH2-C1 > " 10V 

GSX 

(see p. 70) 

Para. 68 

"107" 

NO2    NO2    NO2 
1      1      i 

EtO. CH2 - N - CHn.- N - GH2 - N - CH20Ac 

1-Ethoxymethyl-5-acetoxymethyl-1:3:5-trinitro-(5-chain). 

o From EtOH. m.p. 107°. 

Toronto, C.E.12 Rep., 1 March '1+2;  SR7/18VJ. 

NO2  NO2  NO2 
•    •    1 

Hex - >  RFX + NO2-OCH2-N-CH2-N-CH2-N-CK2OAC 
+ Ac 

-25c 

HN03 I 

+ AcoO 
Extract with hot EtOH 

\s 

a"bcve ethoxymethyl-acetoxymethyl compound. 
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Para. 6g 

1 ^-BisfetboxymethYl)-'! :3:5-trinitro--(5*',chain) 

N02     N02     N02 
t       i .      i 

EtO - CH2 - N - CH2 - N - CH2 - N - CH2 - OEt 

From EtOH, m.p. 80°. 

Toronto, C.E.12. Frog.Rep., 1 Nov. '42; SR7/3466. 

EtOH 
ATX —>   bisethoxymethyl compound. 

reflux (5 hrs.) . 
52% yield. 

Para, 7° 

GSX 
N02      N02      N02 
t        i        i 

01 - CH2 - N - CH2 - N -• CH2 - N - CH2 - Cl 

1:5-Bis(chloromcthyl)-1:3:5-trinitro-(5-chain). 

From CHCI3. nup#  1Zf5,5 ~ 146.5°C 

McGill, X.R.4 Prog.Rep., 1 March 1943;    SR7/4037. 

CHD1* satd.  at -60° with HC1 
BSX —2 ^        GSX, 

in sealed tube at 100° for 1 hr. 

Para.   71 

1:3:5-Tr i oeraoyl- (5-chain) 

CO.Ph 
t 

Ph. CO - NH - CH2 - N - CH2 - NH - CO. Hi. 

From EtOH, HOAc,  or CHCI3 with ether. m.p.   266-267°. 

Duden and Scharff, Annalen, 1895, 288, 250. 

NaOH 
Hex.     ^     1:3:5-tribenzoyl-6-ring (soluble in 

Ph.C0C1 
Br.CH2CH2Br)  (see p, 109) 

plus 1:3:5-tribenzcyl-(5-chain) 

(insoluble in BrCH2CH23r). 
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Para,   72 VI 

DERIVATIVES OP lin- 2:4:6-rPII EThTLENE-1:5:5:7-TETRAMUIE 

i 

i 

M2 -  CH2 - M - CH2 - NH - GH2 - NH2 

1   2   3  4   5  6   7 

"7 - Chain" Series, 

Para. 73 

1:7-Dipotassio~1:3:5:7-tetranitro-(7-chain),       (KoAcAn) 

! N02 NO 2 NO 2 NO2*1 
©   \   * ' ' '    ^f® 
K .|,N - CH, - N - CH9 - N - CH9 - N °| K 

-^v 

McGill, X.R.4 Prog.Rep.,   1 March '44;    SR7/44/1001. 

hKO'd © 1 
j N02  N02  N02  N02| 

Jioan 

(See p.  76) 
in MeOH 

       N K 

• 

HMX      -""" • 

(McGill, X.R.4 Prog.Rep., 

1 April  '2,4; SR7AV1308). 

© 
N-CH -N-CH -N-CH0-N  | K .0  2    2    2 0 

Para. 74 

DMTN 
N02 N02 N02 N02 

' i t t 

CII3 - N - QI2 - N - CH2 - N - CH2 - N - CH3 

13 5 7 

1:7-Dimethyl-1 '.3:5:7-t etranitro-(7-ohain) . 

m.p,  2i+4 • 
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Para. 74 (Continued) 

WHS (Continued) 

McGill, X.R.4 Prog .Rep.,   1 Dec.   '43;    SR7/44/181 . 

N02      NO2      N02 
1 t 1 

011,-1)-CI^ -N-CH2-] f-CH2-y 
$ J       ©• 
K  1 GH^ENOg 

y - Cl      (OEX) 

y - 3r ' 

y = CWOOCMSX nitrate) 

~   reflux in 
CHGI3 30 hrs. 

J 

NO 2      H02 
1 1 

N02-0-CH2-N-CH2-N-CH20N02 

COX 

2K )CH3NN02 

DI.ITTT 

Best prep.      McGill, X.R.4 Prog.Rep.,   1 Jan.   '1+4;    SR7/44/334. 

dry dioxan 
OiX 

ZnCl2 cat, 
(See p.  57) ©   r    © 

DMTN 

Li MeNNO, 

McGill, X.R.4 Prog.Rej..,   1 Maroh '44;     SR7/44/10Q1, 

C, H,  and N analysis. 

Para. 75 

1;7-Bis(methylol)-1:3;5:7-Tetranitro-(7-ohain) 

NO, NO, NO, NO, 
I t t ! 

H0CH2-N- CH2 - N - CH2 - N - CH2 - N - CH20H 

"1 3 5 7 

Bristol Res. Rep.   128,  June !44j     A.C.6477. 
* 

HNO3 

DPT 
Ac20 

drown with H2O 

product is probably largely above 

compound. 
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Paras.  76, 77 

AcAn 

N02 N02 N02 N02 

till 

O 

AcO - CH2 - N - CH2 - N - CH2 -N - CH2 - N - CH2 - OAo 

1:7-Bis( aoetoxymethyl)-1:3:5:7-tetranitro-(7-chain). 

From AcMe or CH%N02 m.p.   187^. 

McGill,  C.E.53 Prog.Rep.,   1 Jan.   '4-2,   SR7/1436. 

First prepared (impure) 

Ac20 + HN0-* 
DPT 53     Compd. m.p.   179-181°. 

Toronto O.E. 12 Prog.Rep., 31 Jan.   x!+2;    SR7/1562.   . 

First prepared pure. 

HNO3 
DPT suspended in Ao20 at 65° ?»  AcAn 81$ yield. 

Toronto C.E.12 Prog.Rep.,   28 Feb.   '42;     SR7/1700. 

Above preparation runs better at 44°» 

Toronto C.E.12 Prog.Rep.,   1 June  '42;     SR7/2350. 

N02        N02 

«             •_                                 NaOAo 
N02-O-CH2-N-[CH2-N| 3 - CH2-0N02   —— >    AcAn 

heat 

"106" 

(see p.  78) 

Michigan, Div.8 Int.Rep.R.R.C. 1, Jan.   '43;    SR7/3748. 

AcON02 • ,   , 
PHX        ~ > AcAn 

(see p.   132) ^° (83# crude). 

Checked by Cornell, Div.  8 Int.  Rep. R.R.C. 1, Jan.   '43;     SR7/3748. 

Para. 77 

Bristol Res.Rep. 128, June '44;    A.C.6477. 

N02 No2 

'        r            '                                        HOAo 
HOCHg-N-    [CH2 - Nj3 -CH20H        ^     AoAn 

boil and cool 

2 g. 1.2 g. 

Cal.Teoh., Div.8,  Int.Rep. R.R.C.22,  Oct.   '44;     SR7/44/3502 

Chromatography of AcAn. 
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Paras.  78,  79 

"106" 

N02 NO 2 NO 2 N02 

I ! \ t 
N02.0 - CIf2 - N - CH2 - N - CH2 - N - CH2 - N - CH2 - 0N02 

1:7-3isnitroxymethyl-1:3:5:7-tetranitro!-(7-ohain). 

Irom QHjN02 
m«P»   204.5-205°. 

(rapid heating). 

Toronto,   C.S. 12 Prog.Rep.,   31 Jan.   '42;     SR7/1562. 

HNO* + N20c 
DPT '—>  "106" 

("106#HN03") 
below 20° and 72J5 yield. 

drpwn out. 

Toronto,  O.E.12 Prog.Reps.,  31 Jan.   '42;     SR7/1562;     1 June '42;     SR7/2350: 

1 July '42;     SR7/2558. 

HNO3 

pure    AcAn >    "106" 
  8° 80$ yield. 

Univ.Penn., Div.8 Int.Rep., R.R.C. 1, Jan.   '43j    SR7/3748. 

,  H.16  ^ „ "106" 

(see p.  82) °°>  ^5 ^•' 
2.3 g. °«3 g. 

(See also Univ.Penn.,   O.S.R.D.,   1733 Rep.> July '43;     SR7/43/448). 

Toronto, X.R.'l6 Prog.Rep.,   15 Jan,   '43;    SR7/3721. 

Crude RDX from Heacamine nitrolysis contains a trace of "106" 

identified as bisethoxymethyl derivative. 

A.R.D.  Exp.Rep.  505/44 Jan.   '44;    A.C.56O5, 

had indications of "106" in hexamine nitrolysis system 

(by CH20 and UNO? analysis). 

A.R.D. Exp.Rep. 591/44, May '44; A.C.6455 

confirmed this by isolation of bis-^uethoxymethyl- and 

bis-ethoxymethyl- derivatives.     (See pp.  80 and 81). 
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Para. 79 
"106"  (Continued) 

Bristol Res.Rep.128, June  'AA.;    A.C.6477. 

N02 N02 

'      -        '. HNO3    ' 
H0.GH2-N-    GH2-N 3 -CH20H >    "106" 

, 15 mins, 

0-5° 6h-% on DPT. 
Prom DPT,  Ac^, HNO3 

Univ. Perm., Div.  8 Int.Rep.R.R.C.8, August,'^;    SR7A3/391. 

HN05 

H.27 >       "106" 

(see p.   219) 

Para.  80 

1 ;7-Bis(methoxymethyl)-1 ;3:5:7^etranitro-(7-chain) 

• 

N02 N02 N02 N02 

t 1 t 1 

MeO - CH2 - N - CH2 - N - ai2 - N - CH2 - N - CH2-CMe 

Irom MeOH. m.p.   182-183°. 

Toronto C.E.12 Prog.Rep.   1 Nov.   '4-2;     SR7/3A66. 

reflux 
"106"    >     Bismethoxymethyl derivative. 

toQH 93^ yield. 

Similarly by 

A.R.D.,  Exp.Rep,59l/Mf, May *[&;     A.C.6A55. 
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Para. 81 

1:7-Bisethoxymethyl-1:3:5!7^etranitro-(7~chain) 

N02     N02     N02     N02 
»       »       i       « 

BtO - CH2 - N - GH2 - N - CH2 - N - GH2 - N - GH2 - OEt 

o 
m.p»   166-167 • 

Toronto C.E. 12 Prog.Rep., 1 Nov. '42; SR7/3466. 

reflux 
"106" : ±    Bisethoxymethyl derivative, 

BtOH 

Also by 

A.R.D.,  Exp.Rep.  591/Vf, May '44-,  A.C.6455. 

Para. 82 

H. 16,     (Univ. Penn.). 

WRX.     (McGill). 

N02 N02 Ao N02 
t , ! 

AcO - CHg - N - CH2 - N'- CH2 - N - CI^ - N - GH2 - OAo 

1:7-Bis(acetoxynethyl )-1:3:7-trinitro-5-aoetyl^(7-oliain). 

Srora aq,  AcMe or AcMe + EtOH. m«p.   157°» 

Univ.Penn.  Div.8 Int.Rep.R.R.C. 1;    Jan,   '2+3;    SR7/3748. 

3 moles 
Hex.   in HOAo ^ H.16  (11$. 

AcON02,   at lfO° 

Univ.Penn. Div.8 Int.Rep.R.R.C.3> Llaroh f43j     SR7/-M79. 

H.2 °^1 »  H.16 (30!©. 
(A00O + UNO,) 

(see p. 170)       ^       -> 
from 2 to 13 moles 
at k° 

MoGill X.R.4 Prog.Rep.,   1 June  'it-3;    SR7A908. 

large excess , •,-,-, ,,~.v Hex.  + IH. NO,   > produot called WRX. 
*   "*        HOAo •»• Ao20 

McGill X.R.4 Prog.Rep.,   1 July '43;    SR7A3/298» 

WRX identical with H.16. 
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Para. 82a Via 

DEftimiyEB Of  lin-'2:4;6;8-tetramethylene-1 :3:5:7:9- 

pentamine 

NH2 - CK2 - NH - CH2 - NH - CH2 - NH - CH2 - NH2 

1 23       4        56789 

"9-chain"  series. 

Para. -82b 

1 :9-Bismethylol-1 :3:7 :9-tet:ranitro-5-methyl-(9-chain) 

KO? NO? He N02 N02 
i r f t i 

HOGH2 - N - CI12 - N - CH2  -N - GH2 - N - GHg - N - GHgGH' 

Fract.  oryst.  from EtOH - Aolfe,    m.p.   134-135°. 

Toronto, 3G.R.16 Rep.,  1 Sept.   '44;    SR7/44/3158. 

6 CH20aq + 2ttNH2 

I3EDNA. >   above 9-ch&in compd. 
0° + dinitro-dimethy1- 

(8-ring). 
(See p.  138a). 
Separate by fract. 
cryst. 
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Para.  83 
—-j 

VII 

EERHmiraS OF cyclc-2:1+; 6 -T.R L' I3THYLZN5-1 : 3:5-TRIAMINE 

,NH 

3 
CH 

lid 

CH. 

_NH 

'CH, 

"6-Ring". 

Section A:  Derivatives not substituted on the C atoms. 

Para. 8>+ 

Cyclo-2 ;4:6-Trimethy.lene-l :3:5-triamine 

CH, 

,NH 

.NH 
3 

CH, 

-NH 

^CH2 

"6-ring". 

Toronto workers, X.R.16 Rep., 31 Jan. 'Vfj SR7AV984, consider that "Henry's 

solution" (Henry, BulI.Acad.roy.Belg. , 1902, 1_1_, 721), consisting of an 

equiraolecular mixture of aq. CH20 and .880 NH? "dried with K^CO?" contains a high 

proportion of cyclotrimethylcnetriamine (probably in equilibrium with CH2 = NH 

and/or HO.CH2-NH2) but contains no hexamine. 
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Para. 85 

RDX 

CH 

NO, 

/;• CH, 

NO' 

N, 
^ 

'CH? NO, 

1:3:5-Trinitro-(6-ring). 

Prom AcMe m.p. 204.5-204.8°. 

Henning, D.R.P. 104280 (June 1899). 

.See Hale, J.A.C.S., 1925, 47, 2754, for early work. 

A.R.I).   "Woolwich Process" or "Hex. nitrolysis". 

HNO- 
Hexamine 

(or IIADN, 

see p.   177) 

in excess 

(ca 25 moles) 

 > RDX 

40$ yield. 

HcOill, C.E.53 Eroc.Rep.1, 1 Nov. '40; SR7/33. 

"Ross Reaction". •. 

CH20 
Ac20 

NH.NOr 
'-4-   J 

RDX(B) 

35 to 60# yield 

(yield somewhat 

capricious). 

See McGill, C.E.53 Prog.Rep.9, 1 July '41; SR7/543, for review. 

Best conditions Cornell, O.S.P.D.97S Rep. 30 July, '42; SR7/3333. 
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Para. 86 

RQX (Continued) 

Michigan 0.S.R.D.150 Rep. (to 15 Sept. «41 ) 8 Oct. '41; SR7/813, 

(1st reported at N.D.R.C. meeting May '41). 

Baohmann Combination Prooess. 

I-IADN) 

NH4NO3)   • . 

into 
RDX(B) 

Ac2° 8Qb yield. 
HWO3 - run at 75° 

(Bachmann  "C - 6  - C" procedure). 

Toronto, C.E.12Rep.   15 Aug.   '41, SR7/643,    added  HOAc to Combination system, 

and C.E.12 Prog.Reps.  1  Sept.   '41;    SR7/689:    15 Sept.   '41;    SR7/749, 

used 

Hex.   in 110Ac 

toto Ao2° __.___.       RLX(3) 

60-65° 75-80^ yield. 

NH^NO^ in'" 

HNO3 

Michigan,  Int.Prog.Rep.   19 Dec.   '41;    SR7/1330 

Ac20..v 

HADN \ !V°3 RDX(B) 

^S HOAo 
HTIOv/^ J 75° 

(Bachmann's V-86 procedure). 

Cornell, 0.S.R.D.800 rep., up to 30 July  '42;    SR7/2856. 

AC20(100 cc. )    ~^^ 

Bta(33.6s. )in HQtofsT^rr^^ "^3(6^. &y)         RDX(B) 

UNO, (43 cc. ). 
Ac20  (60 cc.) 77$ 7». 

J 74 - 760.      Time of 
addition =15 mins., 
then run 15 mins., 
then add 625 cc.H20 

at 60°.      Reflux 2 hrs., 
cool and collect. 

(Johnson's C.U.10 procedure). 
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Para. 87 

RDX (Continued) 

Michigan 0.3.R.D. 820 Rep., 15 Aug. «42j SR7/2982. 

AC20(150CC. )  

Hex(33.6g. )iti IIOAc(56 g. r^X^ Ao20(30 oo.) ^    ^^ 

l%N03(55g. )in HN03(75g.)   J        fifi^'J at 75° 795* 
(ftH^NC^ :HI'I03) first, 
then rest during 
13 mins., run 10 mins.; 
add 600 cc. H9O,  cool 
to  20° and collect. 

1 

(Bachmann's V-167 procedure). 

Michigan, B.M.324, 15 Nov. '42; SR7/3339. ... 

70^ aq. HNO3 plus Ac20, equiv. to the 39^ H20, can be used for HNO3 in 

Bachmann Combination RDA(B) Process, without loss of yield. 

Toronto, X.R.16 Rep. 15 May '43; SR7/4549- 

0.24 moles Hex 

in 2.8 moles HOAc 

Ac20 
RDX(B) 

1-7 moles 8$ yield. 

0.61 moles KH^NC^ J 68° 

in 0.92 moles HNO3 

(NH^M^friM^ =1:1.6) 

A.R.D.   investigated the preparation of RDX(B) by the process "nitration of 

hexamine  in Ac20 by the complex ZffiQj.WiflOj".       See Prep.  RDX(B) Prog.Reps. 

Nos. 1 to 6 (from Oct. '41 to Dec. '42).      These reports have not been circulated 

but a summary of the work is given in the review by Linstead "Chemistry of RDX 

and Related Compounds"  (to Oct.   »43),  M.O.S.  London,  31  Oct.   '43;    A.C5224 

(page 41 ).    - The term RSX was originally used for the crude RDX(B) obtained in 

this A.R.D. work. 
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Pareu__86 

RDX (Continued) 

RDX prepared by "Hexamine nitrolysis" contains traces of HMX;  (Toronto, X.R.16 

Prog.Rep. fey '43; SR7/4436: Bristol Br Rep. 23, May '43; A.G.if237: 

A.R.D.Exp.Rep. 256/43, Aug. '43; A.C.4629) and "106" (Toronto, X.R.16 

Prog.Rep., 15 Jan. '43; SR7/3721 : ARD, Exp.Reps. 505/44, Jan. '44; A.C.5605: 

and 591/44, May '44; A. C 6455). 

"106" is destroyed by heating to 75° with aq. HNO3 (50-7$). 

RDX(B)_prepared by the Bachmann Combination Process contains HMX (up to 10^; 

usually _ca y/o by vreight of RDX(B)) .  First found by Toronto workers, 

C.E.12 Prog.Reps., 1 Sept. '41; SR7/689:  15 Sept. '41; SR7/749, by 

fractional crystallisation of crude RDX(B) from dioxane: 

BSX, Toronto C.E.12 Prog.Rep. 1 March '42; SR7/1845, and ARD (see Frep.RDX(B) 

Prog.Rep.4, April '42, Exp.Rep. 107/42).  The BSX is destroyed by heating (75°) 

with aq. HNO3 (50-7<$). 

Mother liquors after separation of RDX(B) contain small amounts of AcAn 

(see p. 76), QDX (sec p. 130), TAX (sec p. 98). 

Toronto, C.E.12 Prog.Rep., 30 Sept. '41, SR7/840, can use phthalic anhydride 

for AC2O in Ross Reaction and still get some RDX. 

- 

Toronto, C.E.12 Prog.Reps., j0  Nov. '41; SR7/1173: 51 Dec. '41; SR7/1438. 

1:3:5-Trinitroso-(6-ring) 

(see p. 106). 

m'103 
 =>     RDX 
-4-0° and « 
warm to 0° 

very pure. 

McGill, C.E.53 Prog.Rep., 1 Jan. '42; SR7/1426. 

heat 

+ CH20 

RDX 
(small yield + some 

HMX) 
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Para.  89 

RDX (Continued) 

Harvard, N.D.R.C.Rep., Oct.   '42;    SR7/3263. 

Univ.  Perm., Div. 8 Int.Rep.R.R.C.3, March  '43;    SR7/4179. 

excess HNO? 
H.2        •  

(see p«   170) 
0° 

HNO: 

excess AC2O 

Bachmann Combination 

conditions 

Toronto, X.R.16 Prog.Rep.,  15 Jan.    '4-3;    SR7/3721 

RDX 

20 moles 
DPT 

HNO, + NH, NO, 

70° 

RDX(B) 

Gofo yield. 

(containing 

3fo ffltt). 

McGill, X.R.6 Prog.Rep. , April   «43;    SR7/4315: 

Bristol, Res.Rep. 89, June   '43;    A.C.4417 and 

Bristol Br. Rep.   28, Oct.   '43;    A.C.5058 

PCX 
HNO^ 

(see p.  95) 0° 

Ac20 

RDX  (92^) 

RDX  (60$) 

+ some TAX 

(see p.  98) 

McGill, X.R.6, Canadian Ecp.Res.EJCbranuSuBBiary,  Oct.   '43; 

SR7/43/848 and X.R.6.rropi.Rep., Feb.   r44;    SR7/4A/573. 

PCX 
BP3 

in CH3NO2 
>     PDX.  (50??) 

"McGill Compd." 

(oil from PCX 
+ pyridine, 
sec p.   222). 

IEIO3 PDX  ("go-vl yield" 
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Para. 90 

RDX (Continued) 

Toronto, X.R.l6Reps., Iky '43; SR7/4549, July <43; SR7/43/303. 

Bristol Br. Rep. 28, Oct. '43; A.C.5058. 

TAX 

(see p. 98) 

'HNO3 
-> RDX (40^). 

Univ. Penn. Div. 8 Int.Rep.R.R.C.6, Juno '43; SR7/4879: 

R.R.C.8, Aug. '43; SR7/43/391 

H.18 
HN03 

(Hex. methonitrate) 
26 g. 

NH^N03 

4 RDX (+ 

18g.   8g. 

Ac20 

H.29  

(Hex.ethonitrate) 

75°. 

(Bachmann conditions) 

Bachmann conditions -> RDX (+ H.28) 

McGill, X.R.4 Prog.Rep., Nov. '43; SR7/43/1057. 

Checked H.18 in Bachmann _s RDX(B) + MSX. 

Sepd. by 
CHC1, boiling 

(MSX more 
soluble). 

Bristol Br.  Rep.   28,  Oct.   '43;    A.C.5058. 

CH2 

N- 

NO / 

NO 2 
1 

N^ 
3 

-CH, 

CHc HNO: 
RDX 

. 

X = NO or CHgQH 

(see pp.   96 & 100). 

(ifcGill, X.R.6 Prog.Rep., Feb.   '44;    SR7/44/578,  checked above for X = CHgOH). 
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Para.   91 

RDX  (Continued) 

Perm.  State, Div.8.Int.Rep.  R.R.C.11,  Nov.   '43;    SR7/W70. 

M^°3 2155 yield RDX. P.S.1 

(see p.   203) HNO3 

at 100° 

Toronto, X.R.l6Rep.,  31  Jan.    '44;    SR7/W984. 

Henry solution 

(see p.   18) 

HNO3 

-40°   (1  hr. ) 
20°  (10 min. ) 

\d 447° yield RDX. 

Bristol Res.Rep.117, March  '44;    A.C.6046. 

HN0- 
H.2 

N2O4 

0° 

RDX 

(+ Nitroso-PCX). 

Toronto,  Canadian Exp. Res. Extram. Summary, April   '44,  SR7/44/1747. 

NH :^N03 + CH20 + HOAc + Ac20 ^   RDX(B)    $. 

(+ DPT     18$ 

+ BSX & TEX in 

small amounts) 

Bristol Res.Rep.   129,  June   '44;    A.C.6486. 

NIl^OAc + CH20   
HNO3 

^   clear solution  ^ RDX 
20°-^06       2SS 

NH, (IIC00) + CH20 

•NH, NO,  + aq.   CKo0 
4    3 ^ 

clear solution -- 

90/Q HNCh 

-40° & v/arm to 20° 

9C0 HNO5 
(ML )9C0,  + aq.CHoO ^  

^ d   •> -40° & warm to '20° 

RDX 
20fo 

->    RDX 

->   RDX 

37$ 
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Para.  32 

RDX_(Continued) 

HNO3 
Dimethyl-(P.T. ) picrate > RDX 

NKi NO, 
2 g. *   -> 0.4 to 0.6g. 

(+ CH20) 

at ifO° & heat 

to 70° 

HNOT 
H.6 ^     RDX 

NH^NC^ + CH20;  at 1+0° and heat to 70° 0.A-g- 

2 g. (m.p.   190- 

194°). 

H.18      ^3 v.    RDX 

NH^NO, + CH20, 1 g. j at 40° and heat        0.15g. 

2 g. to 70° 

HNO3 
H.18  ^ 2 >    SDX 

5 g.        Nfl NO at 20° & heat to 95° 3 g. 

80° • 
(HN03:MI^N05) + "stabiliser", m.p. 193° + CH20 RDX 

CH20 + Mi, NO 3 + ppt. 2g. U.3 

+ MeOH.  See p. 180) 

. NO "l   
HNO3 

> RDX 
liq. (3CH?0 + ICd.N0,) 

* J NH.NO3, at 20°, & run at  2 g. 
2h g. 95° 

Hex. + HNO3 

normal nitrolysis, at 20°; then 
 > RDX 

add IJH^NO^ and run at '^0°  for 30 mins.     51$ 

normal nitrolysis at 20°; then add    RDX 
Hex. + HNO3 > 

"stabiliser, m.p. 193°", and run at     ^ 
90° for 15 mins. 

normal nitrolysis at 20°: then add    RDX 
Hex. + HNO3 > 

stabiliser + 1311.NO3 + CH20 and run     $7% 

at 90°. 
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Para.   93 

RDX  (Continued) 

© e 
Syrup from (1 CH3NH3I NO3.+ 2CH20 

HNO3 

MI, NO, at 20° & 

heat to 95° & add 

ClioO. 

>-     RDX 

7.57-   • 

(m.p. 

190-202°). 

Bristol Res. Rep.  130, June   '44;    A.C.6478. 

HNO 
2H2G 

NU3 

NB.NOTJ     at 90-95 • 
-^, RDX 

25.^5. 

CH20 gas 
HITO3 

ML MX: at 120°. 
4 2' 

-^  RDX 

Bristol Res.Rep. 131, June '44; A.C.6657. 

Mcthylolamine nitrate 

MEDNA + nethylolaraine nitrate 

1 g. 1.7 2. 

or 

Ac20 

60-80° 

Ao20 - HOAc 

60-80° 

HNO3 

NH4NO3 

RDX 

Very small 
yield. 

RDX 

0.5 g. 

CH20 added to   (HHVNO3 + HNO3) at 90c -^ RDX 

3$. 

Add MEDIA, to above 

A.R.D.  Sep.  Rep.   593/44;    June   '44;    A.C.6456.   ' 

Hex.  +  HNO3 Normal nitrolysis at 20° 

1 pt.   10.3'ots. 
then add ML^M^, 4.2 parts, 
and heat to 85° for 3 mins. 

->    RDX 
47/o. 

RDX. 

^53.5/. 

(CTI90 also added at 95 ;,  then yield is 59.5/). 

Hex.  +  (MLvM^: 2HNO3) 

1 pt.      .  50 pta. 

start at 20° and run for 

30 mins. at 95° 
"> 

RDX 

67.5^. 
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Para. % 

RDX (Continued) 

A.R.D. Ecp.Rep. 59VVf, June '44, A.C.6457. 

CH 0 + (NHN0,:2HN0 ) 
95° 

1 pt. 48 pts. 
30 mins. 

-- RDX 
37. #. 

A.R.D. RDX Res.Panel, London, 21 June '44. 

RDX obtained in yields varying from about 30 to about 60$ by adding x to 

(M^NO-^a-INOz) either at 95° or at 20° and heat to 95°. 

x = CHpO gas. 

CH20. 

P1 + p2- 

Cyclonite Oxide. 

ESX. 

AcAn. 

DPT. 

(all probably acting as sources of CH 0). 

Bristol, June '44; private communication from Dr. A. Carruthers. 

in Hex. nitrolysis 
PCX 

system 
->  RDX 

10O/b 

Toronto, X.R. 16 Pro j., Canadian E.R.Extram.Summary 20, May-June '44; 
• 

SR7/W2426   (following A.R.D. ). 

Compd.   (1  part) + HNO^iNH^NO*  (75:60 parts) at 100©. 

Compound % RDX * 

Hexamine 136 

DPI                  " 117 

Cyclonite Oxide 69 

COX 64 

TEX 64 

BSX 81 

AcAn 97 

106 79 

H.16 90 

*^ Calc.   on basis:     1  mole.     Compd.    -">   1  mole RDX -• 10($. 
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Fsra.  94a 
 c  

EDX (Continued) 

RDX Committee (U.S.A.  and Canada)  Meeting,  26 May '2)4;    SR7/44/2801: 

(Toronto, X.R.16 Proj.) . 

excess NE4NO3 
P.S.1 >        RDX    (72 per cent). 

excess HNO, at 

100° for Jr hour. 

250 

Ross. Reaction ^ 5.2 per cent RDX(ii). 
19 hrs. 

+ 1.4$ TEX 

+ 1^b DPT 

+ 1 egg EDX. 

Toronto X.R.16 Rep., 1 Sept. '44;  SR7/54/3158. 

excess (ML NO- - IHTOr ) 
EDX     ^ -'  2JL—^       RDX 

at 10C° 
(see p. 223) 

HNO3 
Crude product, m.p. 154-162° (see p. 103a)  ii_>  RDX 

Michigan, N.D.R.C. Div.8 Int. Reps.; R.R.C.21, Sept. '44; SR7/44/3207. 

R.R.C.22, Oct. '44; SR7/44/3502. 

Latest v/ork on the Bachmann Combination Process. 

"Run A - 248" 
Initial Stage.       MLN0,(9 g. ) + HOAc  (25 cc. ) in 1   litre.     5-necked 

flask at 75°.       Run in Ac20  (3 cc.).     Cool hath to 60°. 

When flask contents at 70° run in 

[11NO3 + miLw3  :    yjfo : K%\ (O.800.) 

[UNO* + ML NO,!   (74.4 cc. ) 
i-       •> +   ->-} _ Flask con_ 

Ac20  (167 cc. ) ^      ^   taining 

[HOAc + Hex | (71   cc. )   ~^^ initial 
(38.1$ Hex)      J^<\ system.  -                                              Run at g^o 

during 
addition time   (25 mins.) and ageing time   (30 mins.); 
heat  to 79°:     cool to 76c:    add 10 cc.  H26;     temp, 
rise  10.8°;     simmer over-night,  cool and filter;    air 
dry.       RDX(B),   85.4 g.   =85.4 per cent. 

Contour plots are given showing the effect on RDX(B) yield of variation of A09O 

and HNO3.       Optimum yield,   86.7 per cent using AC2O  (6.7 moles), HN0jj(4.4 moles) 

to Hex (1  mole). 

Reaction Stage 
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Para. 95 

PCX (KcG-ill) 

HOX (Davy) 

NOo 
i 

GK0'    •* 2 

N- IS 

^- 5 2 
N02 CH2 

9 
NO3 

1 :3-iDinitro-(6-rins) - 3-nitrate. 

ppt. from HNO3 at -20° by ico + H2O > oryst. material, 

o 
m. p.98-99°. 

McGill, X.R.6 Prog.Rep., April, '43; SR?/4315. 

HHO3 
HADN —>  PCX 

-40° for 1+5  sees., 
dilute + HoO; at low 

temp. 

Bristol Res.Rep. 89, June '43; A.C.4417: 

Bristol Br. Rep.. 23, Oct. r43; A.C.5058, confirm preparation and determine 

structure. 

See also McGill, X.R',6 Prog.Rep., Feb. »44; SR7/W578. 

This compound was postulated by Davy (U.S.A.-Canada-RDX Committee Meeting, 

Dec. '42) under the name of "HOX" as an intermediate in the Bachmann 

Combination RDX(B) process. 

1 
i 
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?aras.   $G,  97 

"NITROSO-PCX" 

NCo 

CH2 

::, 

K02 

N' - 
3 

3H' 

CH2 

5i: 

NO 

1 :3-Dinitro-5-nitroso-(6-ring). 

Bristol Br. Rep.   No.   28,  Oct.   '43;    A.G.5058. 

From MeOH.       m.p.   168°. 

PCX 

k NaN02 plus II2O 

or amyl 0N0 
->   r.itroso-PGX. 

CH2 

N02 

! 

3 CHc 

M 

imyl 0K0 

NO 2 0H2 

(see p.   100). 

ai20H 

nitroso-PCX. 

Bristol Res.Rep.   117, March  '44;    A.C.6046. 

HNO3 
Hex.  
5 g. N203 

MO; 
or 

N2°4 

 ^      nitroso-PCX 
0° 2.7 g. 

>     nitroso-PCX. 
0° 

HNO- 
H.2 

N2°4 '   °° 

_*.  nitroso-PCX 
(+ RDX) 

KcGdll, X.R.4 Project C.E.R.Extram.Summary, 20, May-June '44; SR.7/W2426. 

aq. NaNOp 
PCX 

in KOAc, 
Ac20 
suspension. 

62015-1 
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Para. 97 
"NITROSO-PCX"  (Continued) 

Add AcBr,   aq. NaN02 or Wl to Bachmann Combination Process 
reaction system ^  yellow crystals 

"in good yield". 

<*£' & 

nitroso-PCX 

Paras. 98, 99 

TAX N02 
t 

^ N ^~- 

CH2"      ^~CH2 

N1-^      ^ 
.       .      N02""       ^ ^2 "      "'Ac 

1:3-Binitro-5-a-cetyl-(6-ring). 

Prom EtOH and EtOH - Acifc.  m.p. 156°. 

Toronto, X.R.16 Prog.Rep. , April '1+5;    SR7/4313. 

Isolated TAX as a by-product in the Bachmann Combination RDX(B) process, 

using excess AcoO.  Neutralised filtrate and separated resulting BSX, 

AcAn, ^DX (see p. 130) and TAX by fractional crystallisation (0.3 g. TAX 

from 33.6 g. Hex. ). 

. A.R.D., Prep.RDX(B) Prog.Rop. 8, Expl. Rep./173/43, May '43; 

A,C.2f293: and Prog.Rep.9, Exp.Rep. 239/43, July '43; A.C.4678. 

Isolated TAX from mother liquor from normal Bachmann Combination RDX(B) 

run. 

Toronto, X.R.16 Prog.Rep., Iky '43; SR7/4549. 

Dissolve NH2Ac (1 mole) in usual Hex.-HOAc solution (1 mole Hex.) for 

normal Bachmann Combination RDX(B) run.  TAX isolated from product in 

yield 3.$. 

Toronto, X.R.16 Prog.Rep., July '43; SR7/43/303. 

Ac20 
PCX ^  TAX. 

HaOH 

(Repeated independently, Bristol Br.Rcp.28,   Oct.   '43;    A.C.5058). 
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Para.  99 
TAX (Continued) 

Bristol 3r.Rep.28,  Oct.   '43;    A.C.5058. 

"Nitroso-PCX" 
(Dinitro-nitroso- 

(6-ring)) 

AcCl 

"Methyl ol-PCX" 
(Dinitromethylol- 

Ac20 

(6-ring)) 
80°;    4 hrs. 

"7-- 
TAX 

->        TAX 

Toronto, X.R.16,  Canadian Exp.Res.ExtraEuSmanary,  April  '44;     SR7/44/1747: 

X.R. 16 Rep.,   1  Sept,   «44;     3R7/44/3158. 

TAX isolated in 1»1/o yield from Ross Reaction filtrates. 

University Perm,, RDX Committee (U. 3. A,   and Canada) Meeting,   26 May '44; 

SR7/44/2801, 
AcCl 

Nitroso-PCX >        TAX. 

Reaction needs a few drops of water. 

Para,   100 

"METRTLOL-PCX" (Bristol) 

PCX(A)       (McGill) 

N02' 

CH2' 

N, 

t 

N. 
3 

CII, 

CH; 

^f 
CH20H- 

" 1:3-Dinitro-5*^nethylol-( 6-ring) . 

'From, anhydrous AcMe plus ether. m.p.   136 

62015-1 64 



-" 

Para.   100 (Continued.) 

"METFTLQL-PCX"(Continued) 

Bristol 3r. Rep. No. 28,  Oct.   »43j    A.C .5058. 

Crude ICX 
triturate with HoO 
 £__> DPT plus above -CKpCH compd. 
collect insoluble plus unidentified 

residue products 
fract. 

N]Z  crystn. 
Above -CHpOH compd. 

McGill, X.R.6 Prog.Rep,,  Feb.  '2*4;    SR7A4/578. 

PCX + alkali       >     PCX(A). m.p,  133°. 

(For preliminary work,   see McGill,  X.R.6,   Canadian 2xp,Res.2xtram.Summary, 

May '43,   SR7/4547). 

Reaction goes better in AcMe suspension, 

4 g. PCX  —>    0.8 g.  PCX(A). 

(after rinsing with StOH and 

ether). 

McC-ill PCX(A)  is probably   identical   with Bristol Methylol-PCX. 

Toronto,  U.S.A.   and Canada RDX Committee Meeting,  April  '44;    3R7/44/1594*. 

X.R.16 Rep.,   1  Sept.   '44;     SR7M/3153. 

CHoO 
PCX 

NaOH 
in AcMe 

Methylol-PCX (6# yield) 

+ DPT    (18% yield). 

Para,   101 

1:3-Pinitro-3Hmethoyymethyl-(6«-ring) 

N02 

N ^ 

Z&r CHr 

N 
1 

N 

N02' CH2 ^ CH2
0Me 

Prom MeOJI. 

Bristol, June !A4;    Dr.  J.  K.   N.  Jones, private communication, 

MeOH 

rwp.   128°. 

Compd.  C.H.JfgOy MeUii >      Dinitromethcocymetbyl~(6~ring). 
_ (loss of IEO2 M 

(see p.   20p) methylation) 

Probably dinitro— 
mcthylol-( 6-ring) 
nitrate. 
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Para. 102 

1:3-Dinitro-5-ethoxymethyl-(6-ring) 

H2C 

N. 

N02 

N02 

3 

•GH2' 

'CH, 

;N 

CH20Et 

Erom lit OH, m,p. 11^' 

Bristol Br. Rep. 28.  Oct. '43; A.0.5058. 

HADN 
HNO3;  -4-0c 

then dilute 
with ether 

-^    precipitate 
cold EtOH 
 -> ppt. of above 
&.  filter      -CHpOEt 
collect compound. 

Para. 103 

P. P.C.X.  (Bristol) 

P.3.  (A.R.D.) 

N02- 

GH2 

N, 

N02 
1 
N . 

-GH2- 

CH2 

=N 

GH2 

N 
CH20N02 

CH20N02 

Not isolated. 

1:3-Dinitro-5-bis(rd-troxymetT:^l)8rainaraGtl:iyl-(6-ring) . 

Bristol, Br. Rep. 28, Oct. il+3')     A.C.5058. 

Postulated as precursor of PCX. 

See also Bristol' Res.Rep,120, April '44; A.C.6302j 

A.R.D. Exp.Rep. 59 VU-, May '24*.; A. 0.6^55. 

See Toronto X.R. 16 Hep.,   1 Sept.   tW,    SR7AV3158. 
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Para.  103 a 

llethylene bis (1:3-iiinitvo»( 6-ring)-5-) 

NO2 
t 

NOo 
1 

NO 

CH2' 

/V 
~CH; 

I     ' 
II. 

on; 

CE> 
OIL, 

CH2 
1:0, 

Hot purified yet. 

Toronto,  X.R.1S Rep.,   1  Sept.   '4Aj    SR7/W315S. 

MEDHA + 3  CH20aq +  1  7:;{ 
\W/o aq.J 

EtOH 
-" EtOAc 

AcMe 
"purif." 

->      crude product 

.a., p." 154-162° 
(shrinkage at 79°) 
probably containing 
above oompd. 

DPT + amorphous insoluble compd.,  m.p.   12f1° 

Para.   104 

1-Nitro-3:5-licyclohc:cyl-(6-ring) 

OH; 

C6H11 
1 

N 
3^- OH; 

IIO 

N< ;N. 

CH2' C6H11 

Cryst.   from Aclle(25° - 0°) m.p,   99°. 

Toronto,  X.R.16 Rep.  31 Jan*   'A4;     SR7/Vf/9b\. 

MiolI02 in aq..   GII20si _^  1 -ii'itro-3; 3"<iiayclohcayl- 
6-ring. 

62015-1 

iiexamine nitrolysis system:     collect ppt.  RDX: 

(Hex:HN0* = 1:W5 by wt.) 

adjust  filtrate to pH 2:     ether extract:     ext.  into HpO; 

neutralise to pH 6.5 with C^H^Nft^    

67 

> 1 -Nitro-5:5-dicyclo- 
hexyl-6-ring. 



Para,   105 

1-Nitro-3:5-dibensyl-(6-ring) 

CH2 

CH20 

N- 
3 

GHc 

>?1 5N. 

/ 
NO 2 ^CH2' OH 20 

Decomp.  in hot  solvents:    ppt.  from cold ACMG by H20 (see below). 

m.p.   109°. 

Toronto,  X.R.16 Rep.,  31 Jan,   '2,4;     SR7/W981* 

NHgTK^ ) • 

in spin,   in CH2. aq )   ^     1-Nitro-3:5-dibenzyl-6-ring, 

0CH2.NH2 ) (+ l:5-Dinitro-3:7- 
dibonzyl- 8-ring), 

(see p.   139.) 

Mixt.   separated by dissolving in min.  AcMe at  25°;     cool to 0°.       8-ring compd. 

separates,       6-Ring compd.   from filtrate by 1:1 H20 dilution. 

Para.   106 

1". 3; 3~Trinitroso-(6-ring) 

NO-' 

CEr 

N-, 

NO 
1 

,N 
3 CH. 

5N. 

CH2 
NO 

(Prom EtOH or AcMe by H20 addition). 

Grioss and Harrow.   Ber., 1888, 21, 2737. 

Mayer.  Ber,, 1888, 21, 2883. 

Duden and Scharff, Anna!en, 1895, 288, 218 et seq. 

' NaNOp 
Hex. in very dilute HC1  - ^ 

m.p.   105-106°. 

trinitroso-(b-ring) 

Michigan,  Div.8 Int.Rep.H.H. C. 13:     Doc.   '43-Jan,   1l^.;     SR//44/915, 

pH =  1 
HN02 On Hex. ; ->      trinitroso-6-ring. 

Knudsen,  Ber.,   1914, UL,   2700. 
©   ) 0 N riairo2 

CH2(NH3 }   01), trinitroso-6-ring, 

In preliminary work in Bristol in 1939,   attempts to repeat  this conversion failed. 

63015-1 68 



Para.   107 

1; 3 i 5-Triajnino-( 6-ring) 

CH. 

N1 

NHr 

3 

3Hr 

OH, 

^ 
'HhV 

Ilot isolated. 

Duden and  Scharff, Anna!en,   1895,   208,   218. 

Na/Hg 
->    t ri arnino- ( 6 -ring), Trir.itroso-( 6-ring)    — 

cold water 

isolated as tris(-o-hydroxybenzylidene)- derivative,  m,p,   139—1^0° 

(from CIIC1, - ether). 

Bristol, M. 0. S. Paper, Dec. '39;     A.C.IAf.: 

(a) repeated this Na/Hg reduction and (b) reduced KDX 

similarly.  The only product isolated was the 

-CH=N-N=GH- 

OH      HO 

> 

o:o -Dihydroxybenzalazine,   from CHCl?, m„p,   162°,   of Curtius 

and Lublin,  Bar.,   1900,   33,   2k£>3* 

Para.   108 

1:3:5~Tr±chloro-(6-ring) 

01' 

CHo' 

N„ 

Cl 
t 

'3 

CHr 

0H2 

Cl 

m»p,  decomp.  7° • 

Delepine:       Bull.soc.Chim.,   1911   (h),   %   1025. 

>. . dilute -with 
Diohloro-(P.T.)  in HOAC    - 

(See p.   149). 
water 

-^      Trichloro- (6-ring). 
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Para.   109 

1:3:5-Tribenzoyl-(6-ring) 

COPh 
t 

N. 

CH, 

T 1 

3Hr 

5 N. 

Ph. CO 
./ 

CH, GO. Ph. 

From Sr.CH2CH2Er,  or 0HC1, 

by ppt,  + ether) m.p.   220-221°. 

Duden and Scharff,  Annalen,   1895*  288,  2/fS. 

Hex. 
N.iOH 

Ph.'C0Cl 
-^.    1:3:5 -t rib enz oyl -6 -ring. 

(soluble in BrCHgCKgBr) 

+ 

1:3:5-tribenzoyl(5-chain) 

(insoluble in BrCILpCH^r; 

SGG p.  71). 

Toronto, X.R.16 Rep., 31 Jan,   'Vfj    SR7/Vt-/98lf.  , 

PhCOCl 
Henry solution      

(See p.   18) 

_>    tribensoyl-( 6-ring) 

(13/0 yield). 

Para.   110 . 

1:3:5-Tricarbethoxy-(6-ring) 

Gfr 

N 

Et020 

G02Et 
1 

Gj-lr 

N 
\ 

~GH, C02Et 

Bischoff and Reinfeld,  Ber.,   1903,  %,  39* 

Conrad and Hock, Ber.,   1903? 5JL>  
2206« 

aq,  CH2O 

m.p.   102°. 

NH2C02Et 
HC1;     100° 
in seolod 
tube 

>    tricarbethoxy-(6-ring). 

Originally reported as (CH2-N-C023t)n, vdth n = 2.       n = 3 much more likely and 

-the compound actually is as above;    private communication from 

Professor R.  P.  Linstead,  F.R.S. 
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Para. 111 

1:3:5-r-T:srixicthyl-( b-ring) 

CH7 

CH2- 

OH* 

TT 

CK. 

Oil: 

.1! 

GET, 

b,p./760 mm, 166°, 

Honry, Bull Acnd.roy.3olg,, 1893, [3], 26, 200; ibid, 1895, [3], 28, 359. 

Cambier and 3rochct, Comptes rondus, 1395, 120, 450; Bull.soc.chin., 

1895, [3], 13, 392. 

aq. CHoO 
35% aq* GHJIHp  - 

cold and add KCH 
—> Trimothyl-(6-ring). 

Gives a picrate m.p. 127° (Dudcn and Scharff, Ber,, 1895, 28, 936). 

5br other derivatives of the general type, R 
1 

GtU 

N. 

CHc 

N. 
R' CHc 

sec Beilsteins Handbuch,   2b,   1,       System No, 3194-3196, 

Ibr R = 0 see Miller and Y/agner, J. A. G. S.,   1932,  54*  3698, 

/ 
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VII 

Para.   112       DERIVATIVES OP cyclo-2:4:6-TRBIETfIYLENE-1:3:5-TRIAMINE 

CHr 

,NH. 
3 CHr 

MM 5 M 

CHc 

"b^Ring". 

Section (B).      Derivatives substituted on the G atoms. 

Para,  113 

2 :4:6-Trimethyl-cyclo-2:4:6-trinethylene-1:3:5-triamine 

CH 
3\ 

Mi. CH- 

1 

CH 

I 
MI. 

CH 

•NH 
CH 
t 

CH 3 

2:4:6-Trimethyl-(6-ring) 

Prom CHCI5. nup. 85°. 

Delepine,  Comptes rendus,   1897,   125,  952;    ibid,   1899,   128,   105. 

"Aldehyde Ammonia". 

MI CH3N   y   \    /^ 
CH CH 

MI        jm 
^ CH 

OR, 

in vac.  desicc. 

6H,,0 over HoS0, 
2    4 

-> 

CH, NH. 
CH 'OH 

CH3 

Mi Mi 
CH' 
! 
CH, 

(See Moerman,  Z.Krist.,   1938, _9_8,  447 >   for structure of "aldehyde ammonia"). 
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Para. 114 

1:3:5-Trinitroso-2:4:6-trimetbyl-( 6-ring) 

Clh 

NO 
t 

CH 

N 

NO' CH 

CH 3 

CH? 
CH 

I 
NH 

CH- 

I 
NH 

CH- 
or 

no 

Delepine, Conptes rendus, 1907; 144? 853. 

N203 at -23° 

in CHOI, 
CH 
! 
CHj 

5 g. 

in CHOI, 

m.p. 161° 

From EtOH, CgHg or CHCI3. 

-> 

1:3:5-Trinitroso- 
2:4:6-Trinethyl- 
6-Ring, 

0.3 g. 

Para.   115 

1:3:5-f?rinitro-2-raethyl-(6-ring) 

CH, 
\ 

2CH2' 

N 1 

NOo 
1   '- 

N 
3^ 

•GHr 

5 N, 

NO: CHc NO' 

nwp.  175-183°. 

Toronto workers (U.S.A.   - Canada RDX Committee Meeting,  April  '44;     SR7/44/1594) 

suggest this may be the structure of the unstable by-product of tho reaction, 

HNO; 

-^. 

HMX 

+ 

unstable 
compound 

m.p« 175-185°. 

(See p. 147) 

See Toronto, X.R.16 Rep.,   1  Sept.   '44;    SR7/44/3158. 

62015-1 73 



Tars,   116 

2:1+: 6-Tris( trichloronethyl)-(6~ring) 

:b CLO MI eel, 
\ 

?CH 

NH 

k CH 
/ 

b 

CC1, 

NH 

.    Irom CHCl^ or NHgCHO 

a  stereoisomer, in,p,   105-106°, 

B stereoisomer, m#p«   150-155 • 

Meyer-Jacob son,  Lelirbuch,  I,   2,  873. 

Delepine,  Bull,Soc.chim.,   1896,     [3]   ,   19,   171, 

Onidorff and TUhite,  Amer, Chem, J.,   1894,   16,  67, 

100c 

Chloral-Ammonia 
in CHCl, or 

NHgCHO 

->       tris(trichloromethyl)- 

(6-ring). 

(probably 

CCI3        NH 
x J°h . 

OH CH 
1 1 

NH NH 

i 

CC1, 

6H„0  ) 
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1] * 

VIII 

Para.   117        DERIVATIVES OP cyclo-1-0X0-2:4:6-TKDvIETHrLENE-3:5-DIAlv[INE 

CH2' 

Mi 
'3 

CH2 

0  1 5 NH 

"^CH2 

and 

Cy ol o-1:3-DI0X0-2: if: 6 -TRDffiTHXLEtra-5-AltINE, 

Paras.   118,   119 

"Cyclonite Oxide" 

CH2' 

0  1 

,0. 
3 CHr 

5 NH 

CH, 

CHc 

0  1 

NO, 
!   ' 

•N 
3 

5 N 
\ 

Oil. NO, 

3:5-Dinitrocyclo-1-oxo-2:4:6-trimethylene-3:5~diaraine# 

Prom H20,  MeOH,   CHC1-  or CgHg,  m.p.   97-99°. 

A.R.D.  RDX Rep.   2. 

62015-1 

Hex.  nitrolysis + fume off';    mother liquor evaporated to 

small bulk         $•       "Cyclonite Oxide" 

in very small yield. 
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Para. 118 (Continued) 

"Cyclonite Oxide"  (Continued) 
Toronto; C .E .12 Prog .Rep., Jan.  '41;    SR7/72:    C ,E. 12 Prog .Rep., 

30 Nov.  '41;    SR7/1173. 

Isolated cyclonite oxide from hexamine recovered from 

Toronto modification of ARD process.  (CILpO recovery as 

hexamine).  This hexamine contains 5$ "cyclonite oxide", 

separated by flotation with CHOI*. 

ARD, Prep. RDX(3) Prog.Rep,5, Exp.Rep.28AA2, April '42, 

isolated cyclonite oxide from mother liquors from 

Combination Process using "slurry technique" (i.e. add 

slurry of (ilex. + NE^NO^: 2HN0^) to Ac20).  Not found in 

mother liquors from Combination Process using "Liquid Peed 

Technique" (i.e. (Hex. in HOAo) + (NN.N0,: 2HN0,) + (Ac-O)). 

See also ARD, Prep.RDX(B) Prog.Rep. 9, Exp.Rep.293/43, July '43, A.C.4628. 

Para. 119 

Toronto, Z.R.16 Prog. Rep,,   15 Jan.   '43;    SR7/3721. 

HN0- 
Hexamine -p' 

NH.NO3 

at 65-68° 

Crude product 

boil + 

Eton 

insoluble 
^->    (EDX) 

filtrate 

fractional 
crystallisa- 
tion 

S.'' 

Cyolonito oxide 

2$ yield on 

hexamine. 

See Cal.  Tech., Div.   8 Int.Rep.R.R.C.21,  Aug.-Sept.   «44;     SR7/44/3207;     for 

cliromatographic purification of orude cyclonite oxide. 
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Para.   120 

Nitrosoparaldinino 

CH, 
\ 

Oil 2' 

0 

0 1 6 
CH- 
i 

CH, 

k. CH 

5 N, 

CH^ 

'NO 

5~Nitroso-2:!+: 6-trimethyloyclo-1: 3*"di<xco-2:4: 6^rimethylcne-5-aminc. 

Yellow oil, b.p. 95°/35 mm. 

Curtius and Jay, Bor«f 1890, 23_, 744» 

CH?      NH 
v CH"" 

CH3 

• 
6K2° 

ail. l^SO^ nitrosopar 

Nil .^ 
^CH^ 

t 

^ NH till acid, thon 
NaN02 

aldimine. 

OH3 

2 

Delopine, Oonptes rendus, 1907, 144, 853 • 

CH, 

NO" 

cir 
I 

NO 
t 

.N^ 

CH' 
t 

OH* 

CH' 

N 

CH, 

NO 

cold 
-^       nitrosoparaldimine. 

HC1 
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Para,   121 

5~ChJ.oro-2:4:6~trimGthylcyclo~1:3-d.ioxo-2:4:6-trimothylone-5-aniinc 

CH, 
CH- 

! 
0 

CH' 
I 

CH, 

CH. 

CH' 

N 
Cl 

- 

Delepine,  Comptes rendus,   1899,   128,   105. 

Very unstable. 

Deflagrates on drying. 

CH, MI 

'CH" 
\ 

MI 

CH 

MI 

CH'^ 
t 

CH3 

in HOAo 

CIL 

NaOOl 

H20 
> 

above N - Cl 

compound. 
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Para. 122 

2;4:6--Trlmetliyl-cyclo^1-thio-2;4:6-"triir-ethylene-3:3-dianune/ 

CH  3 ^CE' 
J^ 

SI    5 NH 
CH^ 
i 

CH3 

(m,p. of hydrate, 
+ 2H20, 70°). 

and 2:4:6-Triraethyl~cyclo-1:3-dithio-2:2+;6~trimethylene-5-amiHe (thialdine) 

CH, CH, 

CH CH' 

NH 
-CH- 

t 

CH7 

are known. 

Dolepine, Coreptos rondun, 1899, 128, 105. 

CH 
•3^ 

NH 
CH 

I       I 
NH      Ml 

CH* 
^CH^ 3 H2S 

free 
or in GHC1T rrrr J 

0 3        solution 

residue CH,        NH CH? 
/treat ^CH^     ^CH^ 

1 oil-'    + ether 
S jJH 

CH"" 
« 2H90 

depositing CH?        <L 

dehydrated 
'• aldehyde ammonia" 

CH 

Markwald, Eer.,   1096,   19,   1827. 

CH? ^S 

*$ 
CH, 

CH' 
I 

S^ 

'CH' 

I 
NH 

"CH' 
t 

CH. 

Thialdine. 
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IX 

Para.   123.      DERIVATIVES OF Cyclo -2:4:6:8-TETEA?viETIIYLSNE-1:3:5:7-TETRAklNE 

CHr 

yKH 

-KH- CHr 

'"2 

"8-Eing" 

5 
MI 

I 

Pa.ra.   124 

HMX 

NO, 
N- 

CH2 

CHr 

3 N 

NO: 

NO 2 

N 7 CH2 

CH9 -    N 

NO, 

1,:3:5:7-Tetranitro - (8-ring). 

From AcMo,  HOAc,  dil. HNOj,   GH3NO2;    m.p.   281-282°. 

Toronto,   C.E.12Prog. Rep.,  Jan.   »2f1j     SR7/72. 

HNOv 

DPT at  20° 
-> HMX (34$. 

Toronto,   C.E. 12 Prog, Rcp0,  Nov.   »i+-1;     SR7/1172. 

DPT 

in AcJD 

Nil, NO, 
4-      .2 

IRrO^ 

at  65-70° 

HMX    (up to 63^0). 

Toronto,  C.E.12 Prog.E.op.,  Aug.   «4f;     SR7/643. 

Hex.  + NH^NO- 2S ^     Small yield HMX. 
Ac2° No PDZ. 

Toronto,   C.E. 12 Prog8  Rep.,  Aug.   »V1j     SR7/643: 

G.E. 12 Prog.  Rep.,   Sept.   '41j     SR7/689. 

Michigan, N.D.R.C.Prog.Rap.,  Oct.   '41;     SR7/874. 

Hf.IX is present in RDX(B)   (up to  10$,  usually about 3/2). 

Separated by (a) difficult fractional  crystallisation; 

(b)  fractional hydrolysis, in alkali (RDX decomposod, 

HMX stable).       See O.S.R.D.  Rep.   1711,  August  '4-3,   SR7/43A50, 

for a review of the methods of analysing HMX-KDX mixtures. 
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Fara.  124 (Continued) 

HMX (Continued) 
Toronto, C.E.12 Prog .Rep.,  Sept.   '4-1;    SR7/689. 

Ross reaction RDX contains  some HMX. 
Pare..   125 

' Michigan Div.8 Int.Reps,, R.R.C.3, March '43; 

Int.Reps., R.R.C.4, April '43; 

Int.Reps., R.R.C.6, June '43; 

Int.Reps., R.R.C.7> July '43; 

Int.Reps,,  R.R.C.9,   Sept.   '43; 

Modifications of Bachmann Combination RDX(B)  process to give product 

containing high percentage of HMX.       For example (from above reps, 

R.R.C.3 and 4), 

Process (l)   , 

SR7/4179. 

SR7/4180, 

SR7/4S79. 

SR7/43/197. 

SR7/43/924. 

1st 

Stage { 

Hex. {33.6  g.) in H0Ac(55 g.) 

Ac 0(150 cc.) + H0AC(100 cc.) 

33  cc. of a solution of 

(Ml2fN03(75 g.) in HN03(102 g.) 

Ac20(50 cc.) 

H0AC(15 cc.) 
at 45° during 
4-5 mins.; 
age at 45° 
for 13 mins. 

•> 

2nd 

Stage 

Then heat fast to 65° and add remaining 50 cc.   of 

(1^1^(75 g.)  in HN0J(102 g.))   fast,  cooling to keep 

at  65-70°. 

Cool,   add 500  cc.  HoO:     simmer 4-5 hrs.      Destroy RDX by boiling 

with pll 9 bora:: buffer. 

Yield,  30-40^ pure HMX, . 

(Crude product usually contains 50-60$ HMX). 

Process (2)   (Above Ref.  R.R.C.6). 

Hex.   {336  g.)  in HOAc(550 g.) 

1st 

Stage 

2nd 

St ago 

Ac20 (1500 cc.) 

350 cc.  of a solution of 

(NH, NO,(550 g.)  in M03(750 cc.)) 

5C0 cc.   of above 

NH, NO, - HNC,  solution 
4   3 3 

Ac20    (1000 cc) 

-> 

Ac20 (100 cc.) 

H04c(lOOCTocT) 
in 12-litro 
flask at 45°. 

Add. during 25 mins, 
and age for 15 mins. 

above reaction system 

at 45°,     25 mins. for "^" 
addition;    age 45 mins. 
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Para,  125  (Continued) 
HMX (Continued) 

•tour into 22-litre flask containing 6 litres of water and, siinmer 

overnight.      Cool,   collect, wash and dry at 65° overnight. 

Product,  511   g.,   contains 85/o HMX (61/ overall yield of HIS on 

hexamine). 

A.R.D.     Prep.   RDX(B) Prog. Peps.   3, Exp.Rep.  Zjih90/4-1;    and 4, Exp. 

Rep.   107/42, Jan.   '42. 

Hexamine 
in HOAc 

MI.N0_.2mro 
4   .5 ;> 

at £5°-70° HMX  145S. 

Para.  125a 

Toronto, X.R.16 Rep., May '43; SR7/4436. 

Bristol, Br. Rep. 23, May '43; A.C.4237. 

ARD, Exp.Rep. 256/43, Aug. '43; A.C.4629. 

RDX from Hexamine nitrolysis contains traces of HMX.  HMX isolated 

from mother liquors of the hexamine nitrolysis process 

(HIvK: RDX in process = 1 :3000). 

(ARD; Exp.Rep. 183/43, May '43; A.C.4231). 

McGill, C.E.53, Prog.Rep.,  1  Jan.   '42;     SR7/1436. 

©     © 
CHgGfflAHOj )2 

heat 

+ CH20 
_^        HMX (little) 

+ RDX. 

Harvard N.D.R. C.Rep., Oct. '42;  SR7/3 263. 

H, 6    J  

(diacetyl(PT) 

see p. 151) 

NH.NO, 

HNO3 

Ac20 

 >. HMX in poor yield. 

Michigan,  Div.8 Int. Rep.  R.R.C.  1,   Jan. 

NIL. NO, 
PHX 

•yu3 
KWO: 

(Trinitroacetoxy 

methyl-(8-ring), 

see p. 132).• 

*43,  SR7/374S. 

>      HMX in good yield 
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Paras.  126,  127 

t     ' 

Toronto X.R.16.   Prog.Rep.   15 April   '43;     SR7/4313. 
X.R.16. Prog.Rep.        July    '43;    SR7/43/303. 

QDX   J!!^ >   HMX 
(Trinitro- at 65° 
acetyl- (3-ririg) 

(See'p. 130) 

Univ. Perm., O.S.R.D. Rep, 1733, July '43; • SR7/43/44&. 

H. 8 2» IMC 

(tetracetyl- 
(8-ring), 
see p. 141) 

H.11 

(see p. 214) 

Michigan, Div.8 Int. Rep., R.R.C.13, Jan. '44;  SR7/44/915. 

HNO3 
MNX  — 

(trinitronitroso- 
(8-ring), . 
see p. 129) 

>  K«iX 
HO 

at -50c 

HNO3 

11; r,0 

Bristol Res. Rep. 117; 

March '44; A.C.6046. 

Toronto, U.S.A., Canada RDX Committee Meeting, April '44;  SR7/44/1594; 

X.R.16 Rep., 1 Sept. '44; SR7/44/3158. 

CH2 

NO 2 
__N - CH2. 

CH3 

,CII 

N 

I 

I 

! 
OE 

HNO: 
-5. 

CH2 - N 

N02 

(sec p. 147) 

HMX 

22> yield 

+ unstable compound 

which may be 1:3:5— 

trinitro-2-methyl- 

(6-ring). 

For the complicated polymorphism of HMX see Cornell, 0. S. R. D., Rep. 1227: 

Feb. '43; SR7/3858: O.S.R.D. Rep. 3014, Aug. '44;  SR7/44/2863. 

ARD. S./.C. Paper, March '43; A. C. 3714. 
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Fara. 125 

1 :3'>5- -Trinitro- (8-ring) -7-nitrate 

NO, 
t 

CHr 

e 
No3 

NH27 

CHo 

m 

5 
N 

N02 

"3 N 

CH2 

Bristol Res. Rep. 128, June '2,4; A. C. 6477. 

NOp 

DPT 
HNO3 

-40° 

and drown out 

-:> •small yield of material, 

probably containing 

trinitro-(8-ring)- 

nitrate. 

Para, 12$ 

MNX (Michigan) 

Nitroso-HMX (Bristol) 

CH2 

i 
N 7 

N0C 

'NOr 

• N 

1 
CII2 

N 
3 N 

CHo — 
5 
N' 

CH2 

NOc 

1:5?7-Trinitro-3-nitroso-8-ring. 

NO 

From AcMe + EtOH. m.p. 236° (up to 243°). 
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Para,  129 (Continued) 
MNX (Continued) 
Michigan, LcLv. 8 Int.Rep. R.R.C.13, Jan. '44;    SR7/44/915. 

FHX 
NCC1 

~>   MNX 

(trinitro- 
aoetoxymethyl- 
(8-ring), 
see p. 132) 

Ac20 

Bristol Res. Rep. 11J,  March »44; A.C.6046. 

DPT 

' 2.5 g. 

HNO3 
->     MNX 

N203 1.1 g. 

Bristol Res. Rep. 128, June '2*4; A. C. 6477- 

HNO3 
DPT     > 

-40° 
drown 

trinitro-(S-ring) 
nitrate in small 
yield, not isolated 

NaNO, 
->  MNX 

aq. 

HNO3 at -40° 

and drown with aq. NaN02 
-=>  MNX in 

6q£ yield. 

Paras. 130, 151 

QDX (Toronto) 

SEX (Perm. State). 

NOc 

N 
CH2"""7 1 

N 7. 

Ac 
CH2 

CH2. 

5 
N 

3 N" 

CHc 

NO, 

.NO; 

1:3:5-Trinitro-7-acetyl-(8-ring). 

From AcMe and CH NO 

Perm. State, N.D.E.C., Frog.Reps,, Sept. '4-2; SR7/3046:' 

Dec.  '42;  3R7/3673. 

m.p. 224-225°. 

62015-1 

Filtrate from EDX(B), Bachmann Combination run, treat with 

NH3 to pH 2 and work up "by fraction crystallisation from 

'•       ~~^  SEX (in small amount), 
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Para. 130 (Continued) 
QDX (Continued) 

Toronto, X.R.16 Prog.Sep., April '43; SR7/4313. 

1 Hex. in 11 HOAc 

2 M^NOj + 5 HNO3 

(quants, in moles) 

\ large excess (26 cc) 

of Ac20 at 65° 

and collect RDX 

> filtrate 

M^ 

neutralise 
to pH 3.6 
and work 
up 

QDX 
(7.3$). 

ARD Prep.RBX(B) Prog.Eep.8, Exp.Rep.173/43, May '43, A.C.4293 and Frog.Rep.9, 

Exp.Rep.239/43, July '43, A.C.4628, isolated and identified QDX from RDX(B), 

Bachmann Combination run, by dilution, neutralisation and fractional 

precipitation and crystallisation. 

Para. 131 

Toronto, X.R.16 Prog.Rep., May <L3: SR7/4549'. 

Add 1 mole NHoAo per mole Hexamine to Hex ~ HOAc solution and do normal 

Bachmann Combination run: crude solid product contains RDX, HMX, QDX 

and TAX.  QDX isolated in yield 8/0. 

Perm.- State. Div.8 Int.Rep., R.R.C.2, Feb. '43; SR7/38S7; and 

Cornell O.S.R.D.Rep.1227, Feb. ;43; SR7/3858, 

show by mixed m.p. and crystallography that QDX is identical with SEX. 

Toronto X.R.16 Prog.Rep., July '43; SR7/43/303. 

ARD, Prep.RDX(B) Prog.Rep.9, Exp.Rep. 239/43, July 43; A. C.4628 showed 

constitution of QDX. x 

Michigan, Div.8 Int.Rep. R.R.C13, Jan. '44; SR7/44/915. 

QNX 
HNO3 

(see pJ 136) 
H202 

-50° 

-> QDX 

Toronto, X.R.16 Rep. 1 Sept. '44; SR7/44/3158. 

Ross Reaction filtrates  > QDX (2.8$ 
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Para.   132 

NO2" 

iXy02v 

I 
i 

N 7 

1 
CLi2- 

CHoOAc 

3 N 

CH2 — 

.CH2 

NOr 

1 :5:7~l'rinitro-3-acetoxymethyl-(8-ring). 

From reaction mixture 

(slowly decomposed by 

organic solvents). 

m.p.   156-157°. 

Michigan, N.D.R.C., Prog.Rep,  B.M.372, Dec. '42;    SR7/3676: 

Div.8 Iht.Rep.R.R.C.1, Jan.   '43; SR7/3748. 

Div.8 Int.Rop.R.R.C.2, Feb.   '43; SR7/3867. 

1  mole HNO* 
DPT 

AC2O 
:>     PHX 

Para.  132a 

P2HX 

N02 

NO' 
\ 

CH, 

N 
'l 

-      CI~L 

;7    . 

"\ 

QI2 — IT 

3K 

CH2 

NO2 

ai2o. GO. Et 

1:5:7-Trinitro-3-propionoxymethyl-(8-ring) m.p.   120 . 

Preparation indicated on diagrammatio representation of Hex, FJDX,  etc. 

interactions:-      "Compounds related to RDX, derived from Itcxnmine". 

"Revision of 2-10-44"  (received London O.S.R.D.   office,   25 Feb.   '44). 

No solvents or conditions. 

DPT 
1W0-. 

(EtCO)oO 
->   P2HX. 
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Para.   133 

MeHX 

N02 

CK2 

N 

NO2 

i 

CH2 

CH2 
CHJDlfe 

•N 

IT 

CH2 

"N02 

1 :5:7-Trinitro-3-methoxymethyl-(8-ring). 

Prom MeOH. m.p.  138-139 

Michigan, Div.8 Int.Rep., R.R.C.2, Feb.   '43;    SR7/3867. 

(Checked by Cornell, Div.8 Int.Rep., R.R.C.4, April  *43;    SR7/4180). 

PKX 
warm with 

~>     MeHX 
dry Me OH and 

cool 

Para.   134 

EtHX 

NO, 

Oir 

u 
1 

•N 7 

N02^        ^  (Mr 

CH2 CH20Et 

5 
IT. 

N 

CH2 

NO. 

1 :5:7-Trinitro-3-ethox^yTaethyl-(8-ring). 

Prom EtOH m.p.   115 

Michigan, Div.8 Int.Rep.R.R.C. 2, Feb.   '43;    SR7/3869. 

Chocked by Cornell,    Div.8 Int.Rep.  R.R.C.4, April   '43;    SR7/4180. 

EEC 
•warm with EtOH 

EtHX. 
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Para. 135 

Tertiary Butyl HX 

N02 

GHc 1 
CH2 ^ ... ai20C2fe3 

3 N 
/ 

N 7 

N02 0H2 

5  ^ 
— N 

aic 

NO- 

1:5:7-Trinitro-3-tort.nitroxyncthyl-(8-ring). 

From MBZO. OH n.p.   129' 

Michigan, Div. 8 Int.Rop.R.R.C.2, Feb.   '4-3;    SR7/3867. 

"Para.   136 

SBSk 

PKX 

Ac' 

CHc 

N 7 

warn 
"5>   Te£t.  butyl HX. 

MB3C.CH 

NO; 

N " 
1 

~CH2 

CH2 NO 

5 
-N- 

)r 

CEic 

N02 

1 :5:Din.itro-3-nitroso-7-acctyl-(8-ring). 

Fron AcMc by pptn. with EtOH n.p.  181 

Michigan Div.8 Jht.Rep.R.R.C.13, Jan.   'W-;    SR7/W91 5. 

DPT 

NOC1 

AC2O 

0° 

">       QNX 
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Para.   137 

H.12 

NOj 

CH^ 

N 7 

\ 

1 
CH, 

3 N" 
Ac 

AC •air 
5 
N" 

CH2 

NOc 

1 :5-Dinitro-3:7-diacetyl (8-ring). 

Pron CH,N02 n.p.   257 K-70 

Univ.  Pcnn.,  O.S.R.D.   1733 Rep. ,  July   'A3;    SR7/43/448. 

Ac20 + AcC1 

DPT 
reflux 40 nins 
in dicxan 

•^  H.12 in very snail yield 

Para. 133 

1 :5--Dini tro-3:7-dimethyl-( 8-rJng) 

NOo 

CH- 
1 

N 7 

CH2 -CHi 

CH; -.CH, N 

CH. 

N02 

Unstable in hot solvents: cryst. from Aclfe, (25° to -40°). 

m,p. 124° 

]oronto, X.H.l6Rep., 31  Jan.   '44;    SR7/44/984. 

M2N02    in 
aq.   CH20 

CK3M-I2 
^     1:5-dinitro-3:7-dimethyl- 

(8-ring). 
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• 

Para. 138A 

1:7-Dlnitro-3:5-dinethyl-(3-ring) 

NO 2 
N CH2 • 

N 
I 
GH2 

..-Mb 

NO' •Qi. -N' 
""Me 

Fract. cryst. from EtGHnAoMe ia. p.  108c 

Toronto, X.R. 16 Rep. ,  1   Sept.   «44;    SR7AV3158. 

6CH20aq + 2}.feNH2 
KEDNA 

0° > Dinitrodinethyl-(8-ring) 

+ bisnethyloltetranitro- 

nethyl-(9-ohain), 30$ 

(see p.   82b). 

Separate by fract.   cryst. 

Para.   139 

1 ;5-Dinitro-3 :7-dibenzyl-(8-ring) 

NO? 

CHo 

N.7 

N 
1 

/fcH 
/ cn\ 

GHr 

3 N- 

CH' 

•N 

NO' 

CH2j# 

n.p.  150.5C 

Unstable in hot solvents:    cryst.   from cold AcMe. 

.    Toronto X.R. 16 Rep., 31 Jan.   «44;    SR7/W98^-. 

aq.   CH20 

^CH2NH2 

Separated by AcMe solution;     see p.   105. 
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Rira.   140 

"Nitroso-H.6" 

NO 2 

N 

CH2 

N7 

CH, 

Cli 

3 N ^ 

5 
N 

,CH2 

NO 

1 -Nitro-5-nitroso-3:7-diacetyl-(8-ring). 

Pron CH3NO2; n.p.   224 

Bristol Res.Rep.117, Iferoh '44;    A.C.6046. 

HNO3 

H.6 

5  K. 2. 
N2O3 

0° 
(see p. ' 51) 

->     hitroso H.6 

2.2 g. 

Para.   14-1 

H.8 

Ac 

Ac 

CH; 

N 7 

~N- 
1 

CI-L 

^2^ Ac 

3 N 

5 
N 

CH2_ 
Ac 

• 
» 

1:3:5:7-Tetracetyl-(8-ring). 

Prom EtOH. n.p.   157 . 

Harvard,  N.D.R.C.  Rep.,  Oct.    «42;    SR7/3263. 

Ac20 + trace AcCl 

H.6 

(Diacetyl- 
(P.T.)j       N 
see p.   151) 

heat in water bath, 
dilute,  cone, and 
sat.  K2C03 

->      H.8 (yield 20-3$). 

Goes better in CTIC1*  solution. 
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Para.  142 

' DERIVATIVES OF 3:7-HTOyffiTHYI£NEcyclo-2: k: 6:8-TETRAI-ETHYLENE- 

1 ;3:5:7-TETRAMIME,   ("PEWTAMETPrYLEIlETETRAMDffi" ;     "FT") 

1 
CH2 

CH2 

I 
K.7 

CRv 

'CIL- -^NH 

3N 

CH2 

Also drawn in the projections:- 

PH2, 

CHo — zN CHr I2—3N 

HN. CH^ 

CH2. 

=NH 

-CII2 
/ 
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Para. 143 

DPT (Toronto) 

DNPT 

. N02 
\ 

N CH? 
-"' 1        \ 

CH2 ._.3 N 
I    _- CH2^     | 
N 7"""~   9        C'H2 

CH2 N; 

N02 

1 : 5-Dinitro-(PT). 

Prom AcMe, AcEt, CH3NO2 or dioxan, usual m.p. 203-206° 

(Compound dimorphous: Q m.p. 223-224°.  (Stable at low temp.) 

pnup. 200° 
• (Cornell, Div.8 Int.Rep. 

R.E.C.1 , .Jan. '43; 
SR7/3748) 

Toronto, C.E.12 Prog.Rep., Feb. '41. 

Prog.Rep. , llov. '41;  SR7/1173. 

Hexamine nitrolysis, collect RDX and neutralise mother liquor to pH 5#6 

(first used ammonia for neutralisation, but any alkali will do) 

 ^ DPT 

(up to 2(#) 

Toronto, C.E.12 Prog.Rep., 31 Dec. '41; SR7/1438: 

X.R.16 Prog.Rep., 15 Jan. '43; SR7/3721. 

NH2N02   dissolved in aq. CH20 
neut* with > DPT 
NH^ to pH " 

(1 mole)    (CH20, 6 moles) 5.6 up to 7Jp. 

Toronto C.E.12 Prog.Rep. Nov. '41; SR7/1173. 

AcoO 
HADN      - ^      DPT 

4 days ca 30° 
(Hex,dinitrate    watch temp. 3Q^ 

because may get 
out of hand. 

(Checked by Penn.State, lT.D.R.C.Rep.274, June '42; SR7/2440). 
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Para. 144 
• ••"• '   ••' * " » 

DPT (Continued) 

McGill, C.E.53 Prog.Rep. 1 Jan. «42; SR7/1436. 

Ac20 
HADN   ,_$,  Dpp 

+ NH4NO3 better yield but more 

difficult to purify than 

by Toronto method. 

Harvard, N.D.R.C. Prog.Reps. Aug. '42 and Oct. «42; SR7/3263. 

mixture 
HADN >  DPT 

(1 mole) d 3$. 
plus trace of HC1 or 

AcC1 

7 hrs. at 30° 

(See also Univ.Penn.  C.S.R.D.Rep.  1733, July  '43;    SR7/43/448). 

Harvard, N.D.R.G.Frog.Rep., Nov.   '42;    SR7/3342. 

2 moles 
H.2 3*      DPT 

(See p.   170) AoON02j      -35° 3$, 

Toronto, X.R.16 Prog.Rep.,  15 Jan.   '43;    SR7/3721. 

aq.   H2SO2,     (92?g) 
HADN =      ^ — >        DPT 

at 8-15°;    drown and 
neutralise with ammonia 31$. 
to pH 6, 

1 

HADN + 3^o  aq. H2SO4 >  RDX (14 per cent) + 
DPT (35 per cent). 

Cornell, Div.8 Int.Rep. R.R.C.3, Maroh '43;    SR7/4179. 

slow evaporation of 
PHX >   DPT   (22$). 

(See p.   132) J^QH solution 
(14 days) 

Cornell, Div.8 Int.Rop., R.R.C.4, April   '43;    SR7/4180. 

IfeHX        glow evaporation of ^     ^ 

(Sec p.   133) Me OH solution 
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Ee.GO 145 

DPT  (Continued) 

EtHX 
slow evaporation 

~> DPI 
of EtOH solution 

Univ.Psnn. , Div. 8 Lnt.Rep,, R.R.C.5, May  '43;    SR7/4766. 

H.18    ~ 

(HdS.-M9HK)3, 

sec p.   164) 

4 moles 

AoONOg 
DPI 

in low yield 

+ MSX. 

Bristol Br.Rep.   28,  Oct.   '43;    A.C.5058. 

Crude PCX 

Methylol PCX 

triturate with 

water;  collect 

inert residue 

and fract, 

cryst. 

heat 

DPT 

->  '   DPI 

Toronto, X.R.l6Rep., 31 Jan.   '44;    SR7/44/984. 

© 
aq.   CH20 + NH2N02  + CH2(NH3JgSO^ DPT 

97f0 yield. 

Sheffield Rep.  44, March  '44;    A.C. 6045. 

NaHCO? 
MEDNA. + CH20 aq 

1.3 g. 
NH4ND3 

room terao.  for 

-*• DPT 

17 hrs. 

MEDKA. 

0.3 g. 

dissolve  in 

2N Mi^OH aq. 
•-> 

0.7 g.   crude. 

0.3 g.   recryst. 

DPT 

On.03 g. 

Crude PCX (1.3 g. ), shake with H20 and filter; 

filtrate + NBHDO3         >  DPT 
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Para.   14.6 

DPT   (Continued) 

Toronto, X.R.16 Pop. ,  1  Sept.   '44;    SR7/2+4/3158. 

H?0 at 0° DPT       * 
MEDNA + 3CH20 + Mi3 : 1 > 

treat cnj.de prod,  with 55-5 yield. 
EtOH-AcMe. 

(Done independently by Sheffield workers:     see Sheffield Rep.   2+4). 

3CH20aq. 
PCX — ->        DPT  (1£# yield) 

a L + methylol-POX (6Jo). 

(see Toronto, X.R.16 Rep.,  1  Sept.   '4V;    SR7/2+4/3158). 

Toronto, X.R.16, Canadian Exp. Re s.Extram. Summary,  April  '2(4;    SR7/>+4/l7^-7. 

NH4NO3 + CH20 + Ac20 + HOAo      ->      DPT     (lg$) 

+ small amts. 

RDX(B), ESX and 

TEX. 

Toronto, X.R.l6Rep.,   1   Sept.    '2,4;     SR7/44/3158. 

60 parts ML NO3 
EADN — >    ppt.   P.S.1.Neut.filtrate > 

75 parts HNO3 at 70° 

for 168 hrs. DFT   (36^). 

250 

Ross Reaction      — > '1$ DPT. 
19 hrs. 

(NO 20012)2^0 2 + NH4ND3 

+ 1.2+$ TEX. 

+ 5,2$ RDX(B). 

+ 1$ SDX. 

2^2Qag  " DPT   (6$). 

neut.to pH 8 

(Na2C03) 

Cal.Tech. , Div.8 Int.Rep.R.R.C.   22,  Oct.    '2+4;    SR7/W3502. 

Chromatography of DPT. 

•'    Crude product probably contains mothylone bis  (3:5-din.itro-(6-ring)-1-). 

Treated with. EtOH-AcMe  > conversion to DPT and leaves amorphous residue, 

m.p.   141°  (see p.   103a). 
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ira.   14i 

1 :5-Oinitrc-3:7-endoethylidene-(8-ring) 

NO 2 

CH2' 

N 
1 

CIl 2. 

1: 
GH3 

. CH" 
9 

CH2 N 

-n2 

NO- 

1:5-2initro-9-methyl-(p.T. ) 

From EtO^c, m,p.   175°. (residue remains at  2450). 

Toronto, X.R.16 Reps., 31  Jan.   »44;    SR7M/984:    1  Sept.   '2+4;    SR7/W3158. 

Mi2N02 

aq.   CHrTHO   (7C^J) 
) 

an.  FH3 (10^)) 

aq.   CHpO 
1:5-dinitro-3:7- 
endoe thylidene-(8-ring). 

Para.   148 

1 ;5-DinitrOso-(P.T. ) 

m.p.   207c 

Griess and Harrow.     Ber.,  1838,   21,  2737. 

I/Layer.     Ber.,  1888,   21,  2883. 

Duden and Scharff.     Annalon,  1895,   288,   218 et_s?q. 

Duden and Scharff. 

Add excess Mi 7 aq.   to CHoO aq.  and treat -with 2 moles NaNOp and HOAo. 

Michigan, Div.8 Int.Rep. , R.R.C.13,  Jan.   '1+4;    SR7/W915. 

HNO2 

pH 3 to 5 
Hex. dinitroso   (P.T.) 

Bristol Res.Rep.129, June   '44;    A.C.6486. 

vigorous 
NH4NO3 + NaNOp + aq. CHpO 

reaction 
> <Mni+,roso-(P.T. ) in 

small yield. 
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Para.   149 

1 ;5-Dichloro-(P.T. ) 

Prom H2O and ether, m.p.  78 . 

Delepine:    Bull, soc. chim, ,  1911,   (4), .9, 1025. 

Hexaraine  in H2O 
NaOCl _y Dichloro P.T. 

Para.   150 

1 :5-Diamino-(P.T.) 

NH2 

--N CH2. 
OH? 

N 

. CH2 

GH2 NJ 

,CHc 

*NH2 

Not  isolated. 

Duden and Scharff, Annalen,  1895,  288, 218. 

Na/Hg 
Dinitroso-(P.T.) _> Diamino-(P.T. ), 

cold 
H20 

isolated as  (a) dibenzylidene derivative, from EtOH. m.p.   226-7  ; 

(b) bis-o-hydroxybenzylidene derivative,  from CHOlj-ether. 

m.p.   213°. 

Also made derivatives from CIIO 

•NO- 

and 0-CH^CH-CH=O. 

From EtOH, m.p.   134 

Prom EtOH, m.p.   207 
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Para.   151 

H.6 

(DAPI)      ' 

1:5-Diacetyl -  (P.T.). 

Prom BtOH, m.p.   19V 

Harvard, N.D.R.C.Rep.,  Oct.   '42;    SR7/3263. 

Ac20 (2.5 moles) 
Hex. ,in CHCI3 
(boiling) 

reflux -> H.6  (1^)- 

Hex.   in 2 parts AC2O,  2 hrs.'  standing,  then add 

5 vols.   ether.        Lower oily layer deposits H.6  (10$). 

Compound prepared by Dominikiewiez   (Chem.Abs. .  1936, 3p_,  1029) by Ac20 on Hex. 

is probably H.6. 

Para.   152 

EtCO 
\ 

J) OH. 
CH; 

N 

CH' 

0H2 N 

-r! 

OIL 

GOBt 

1:3-Dipropionyl-(P.T.). m.p.   133°. 

Univ.Penn., Div.8 Inf.Rep., R.R.C.8, Aug.   l43;    SR7A3/391,  refer to this 

compound, which presumably was made earlier, probably by a method 

analogous to H.6 preparation (p.   151). 

H.17 does not yield a picrate. 
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Per: . 1rU 

H.6 

Lais 

"' ^2 

CH2— N; 

^CHo 

Ac 

- 
0 

KOo- V NO 2 

N09 

1 :5-Eiacetyl-(P.T.)-3-picrate. 

From reaction mixture and washed with hot EtOH.     m.p. 135C 

Bristol (private communication from Ilessrs. T. II. Sevan, II. E. Foss, 

N. H. ¥oodbury), Oct. '2*4. 

hot sat. 
H.6 in hot EtOH —^   H.6 picrate. 

EtOH solution 
of picric acid: 
COoi   SlOV/ly'' 

(purify by extraction 

v; vith hot EtOH). 

Pound:    C, 40.4;    II, 4.27;    N,   21.0. 

C15H19K709 requires:    C,  40.7;    H, 4.31j    N,   22.2^. 

See p.   216 for other products from H.6 and picric acid reaction. 

3ara.   1 ]/j 

1 :5-T>Ir'c.thyI-(P,. i. ) picrate 

He 

CH2 

^  CH2 

-C1H 

3> 

7 X 
,.GH; 

CHo— 

-Me 

c 
0 

N0?      A        NO? 

NO: 

From AcOII, m.p.   195 

Knudsen, Ber.,  19^4, 4J,   2694. 

(NH^SOj,. + aq.   CH20 

picrxc 

above picrate. 
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Para. 154 

H.19 

NO? 

e 
2:03 

1 :5"^Diiiitro-3-nioJ;hyl~(?.T. )~3-nitrate. 

Washed with water, EtOH, other. in. p. 142-143°. 

Univ.Penn., Liv.8 Int.Rep., R.R.C.5, May '43; SR7/4766. 

U.S.A.-Canada RDX Committee Hooting, Juno '43; SR7/4956. 

li. 18 
UNO* 

(Hex.Mctho- 
nitratc). 

(See p.   164) 

•10° -15c 
-}      H.19. [Yield,  66 per cent 

Soo also, Univ.Penn;O.S.R.D.  1733 Rep., July '43;    SR7/43/448. 

Para.   13'3 

Hitr-so-ri,19 

NO- 

— CH2 

CEP 

N 
,-~cn2 

1D3 

XH2 

-cn2 - N 
VN0 

1-Nitro-5-nitroso-3-methyl-(P.T. )-3-nitrate, 

(not recryst., wash + H20, I.C0OH and ether,    m.p. 128-130°). 

Bristol Res.  Rep.   117,  March   '44;    A.C.6046. 

j-i. 1 o 

IWO3 
-^-    nitroso H. 19. 

(3ee p.   164) NoOi 
£- 4 

0° 
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Para.  1 

It. 6 : 

Ac 
N 

•CH- 

GHo 
I " 

-CH' 
5 

GHo 

Ac 

?.fe 

X r"3 

1 :5-Diacetyl-3-aethyl-(P.T. )-3-salts. 

Bristol,   (private communication from Messrs.  T. H.  Sevan, M.  E,  Foss, 

N. H. Yfoodbury), Oct.   '44. 
V          T 

From Ms OH 

reflux in 

m.p.   180-1°. 

H.6 + Mel 

X = NO3 

II. 6 methiodide. 

From IfeOH 

II. 6 me thiodi de 

X = pierate. 

From II20 

II. 6 methicdide   - 
or metfro- 
nitrato 

m.p.   181-2°. 

j ~>    II. 6 methonitrate. 
in JieOII 

rn.jp.  199°. 

in IL-,0 
 - ^    H.6 metho-pierate. 

Para.   15^ 

H,23 

o 
NO3 

add sat. 
aq.   picric 
acid e 

NO* 

He CIIo0J LC 

'll   -c CI x2. 
1 — ~~ 

iio 

,CH2^ 

D N 

7^ 5 
Clio 

O.iO 

j 5o 

143 ^     C±) 

CH2      1 

e 
N03 

CH2^<5)        GII20Ac 
3 ~N """ 

or N? 

.-    CH2 

•Cli; 

3 
N 

CHp 

Me 

j. e 
1 :5^imethyl-1-acetoxymethyl-(p.T. )-1 :5-dinitratc 

or       1 :5-Dimethyl-3-acetoxymothyl-.(p.T. )-1 :3-d in it rate. 

)lve  in II20 and ppt.  with KOAc. m •P.   192°. 

Univ.Penn., Div. 8 lnt.Rep.R.R.C.5, Hay  '43;    SR7/4766, and 

Univ.Perm. , Div. 8 Int.Rep.R.R.C.6, June   '43;    SR7/4&79. 

See also Univ.Penn. ,  0.S.R.D.Rep.1733,  July   '43;    SR7/43/448. 

H.10(12 F-) 2 moles 
.+) , Q * H.2.J. 

(Hex.-Me   <N03 Ac0N02 3.6 g.   (crude;, 
see p.   164) at 18° 1.3 g.   (pure) 
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1 
Para.  157 AX 

DERIVATIVE.3 OP HEXAMETHYLENE "ETEAMINE 

_^-CH 

"Hex." 

Para.  15c 

"Hexamethylene tctramino" 

" (IIexamine) 

IITInv  <• ''Hex. 

Sublimes with partial decomp. 

on heating. 

Prom water or ethyl alcohol. 

Beilsteins Handbuch, I, 5&b- 

See partioularly Duden and Soharff, Annalen, 1895, 288, 218 for chemistry1. 

NH 
aq. CH20 

3 
>• Hexand.no. 

Dickinson and Raymond, J.A.C.S.. 1923, h£_,  22 and Wyckoff and Corey, Zeit.Krist., 

153''-, 89, 462 for X-ray crystal analysis giving proof of structure. 
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Para, 159 

KAMI. 

Hexamine nononitrate 

9 
NO; 

Kex-1-nitrate 

m.p. 156-168°, according 

to rate of heating. 

Gambler and Brochot, Hull.soc.chin., 1895,(3)> 13, 392. 

Harvard, IT.D.R.C.Rop., Oct. '42; SH7/3263. 

Hex.   in water 
1   equiv.  7Qfi HNO* 

IlAIvil" 
cold 

(1st. Harvard prep,  in May  '42). 

uichigan, Div.8 Int.Rep.  R.R.C.12, Dec.   »43;    SR7/44/508. 

diss.   in warm 
Hex.     +    NH^EOj 

14 g. 8 g. 
HOAc and cocl 

•*>       HAMM 

1.8 g. 

Bristol Res.Rep.113,  Jan.   '2(4;    A.0.5739. 

Hex. 
H0O3 

CIIC1 3 

->    HAMN 

1452 yield 

(probably not a primary product) 
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Para.  160 

Hexamine Picrate 

-NO; 

m.p.  178-179° 

Moschatos and Tollens, Annalen, 1893, 272, 285. 

aoueous 
Hex. 

picric acid 
Hex. picrate. 

Harvard, N.D.R.C. Pep., Oct. V; SR7/3263. 

boil with 
H.3 EtOH 

-> Hex. picrate. 

Para. 161 

Hexamine Styphnate 

NO^ 

© 

s, \'0r 

•OH 

N02 

From CH3NO2 m.p. 197° 

Toronto, X.R.l6Rep., 31   Jan.   '44;    SP7/U/984. 

aq 
ii6Xf 

styphnic acid 
(1   equiv.) 

Hex,  Styphnate. 

100,3 yield. 
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Para, 162 

Hexamine Nitrourethane 

3 
0 r ©^=2 

EtOoC - N = N 
' N 0 I H< 

rr-r       CIIO 

.ca i? 

v-2 

Prom EtOH. nup. 136-13S (0 

Eristol Br. Rep. 29, Oct.   '43;    A.C.5039. 

N02-lffirC02Et in aq.  CHoC 
•3 

->     Hex.   nitrourethane. 

He::.     +    K02.M.G02Et 
an. 

and evap. 
—5>      rlox.  nitrourethane. 

iara.1 63 

rcxaiuino ilethiodide 

Me 

S @ N 
•CHr 

CK- CHr 

CH5 
1 

CHn .CIi2 

1 -] [ethyl-(Hex.) -1 -iodide. 

Prom EtOH m.p.   190c 

Wohl, Bar., 1886, 1_9, 1843. 

Univ.Penn.Div.8 Int.Pep.  R.R.C.5, May  '43;    SR7/4766. 

reflux 
Hex. -;> Hex.  methiodide. 

Mel    +   MeOH 
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Paras, 1&n 165 

H.18,     (IJ,20),     (H.1) 

-JM.2 

CH? 

CH2       CH2 

J. • 

1-Methyl-(Hex,)-1 -nitrate 

"Hex-metho nitrate" 

From EtOII. m.p.   1 S'0° 

Hahn and Walter, Ber., 1921,  5_4_, 1531. 

Univ.Perm., Div.8 Int.Rep.R.R.C.4, April  '43;    SR7/4180. 

Hex + lIeCl!02 >   H.18 

HOAc 

Hex + DPT y H.18 

Univ.Perm., Div.8 Int.Rep.R.R.0.5, May   '43;    SR7/4766. 

Hex.   in boiling MeOH > H.18 
then AgtJO* 

(Best laboratory preparation). 

dissolve in hot HOAc or 
II. 19  • '• ^ 11.20 + CHpO 

hot CH3NO2 

H.20 forms a picrate, ra.p. 205°. 

Mixed m.p. H.20 - H.18, no depression. 

Mixed m.p. H.20 picrate - P.S.2, no depression. 

H.20 is H.18. (U.S.A., Canada RDX Committee Meeting, June '43, 

SR7/4956). 

(See also Univ.Penn.Rep. O.S.R.D. 1733, July '43, SR7/43/448). 

Cornell, Prog.Rep. O.S.R.D. 1803, Sept. »43, SR7/43/876. 

HOAc 
HJ9 ?   H.18 
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Para. 165 

H.I8 (H,20, H.Q (Continued) 

Bristol Prog.Rep. Sept. '43. 

Bristol Br. Rep. 36, Jan. '44; AC.5725. 

Bristol Res. Rep. 129, June '44; AC.6486. 

reflux with 
HADN 

H2O or MeOH or EtOH or 
isobutyl OH. 

H.18 

HAH
T 

CKCI3 extraction 
.H.1 identical with H.18 

Univ. Penn. Rep. O.S.R.D, 1733, July 194-3; SR7/43/448. 

Para, 166 

P»S,2 

0 

NO2- -N0; 

V NO, 

Me 

V 

• CH2 

CH2   CH2- 

1 

CH2    
CH2 

•TT 

CH2 

1-Methyl-(Hex)-1-picrate, 

"Hex,-methopicrato" 

nup.   21 0-215C 

Eahn and Walter, 3er.  1886, 19,  1510 

N02 

Ilex, + IIoO-^7"    ~':V_N02 

N02 

-^ compd, ra.p, 210°. 

Ponn. State, Div.8 Int.Rep.R.R,C,2, Feb.   '43;    SR7/3867. 

picric acid 
DPT •^       P.S.2 

Univ.Penn., Div.8 Int.Rep.R.R,C4, April  '43;    SR7/4180, 

picric acid 
H.18 -^     P.S.2 

Univ.Penn., O.S.R.D.Rep,  1733, July  '43;    SR7/43/448. 

P,S,2 is Kcx-raethopicrate. 
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Fara, 167 

Hexamine Ethiodide 

Et CK2, 

~   <^\ 

GH; 

CH?        CH<? 

CH2 
i 

l: ^ 

1-Ethyl-(Hex.)-1-iodide. 

V/ohl, Bar., 1886, 19, 18^4 gives m.p.  133° 

nup.  1M-1430 

Delepine, 3ull soc.chim., I 3| > *13» 358 gives a. p. 146 -c 

Univ.Penn., jJiv.8 Int.Rop. R.R.C.10, Oct.   '43;    SR7/43/925. 

ilex.  + EtI 
boiling 

MeOH 
-> Et- (ilex) 

3 

Second crop  ^  m.p.  154-156° 

and is different compound, 

not identified. 

Para.  168 

11.29.  "Hexamine Ethonitrate" 

ijC. 

•f) N 
3 

NO: 

CIi2 , 

CH2' 

CH2 
CTI2 Clio 

iJ ' 

1 -Ethyl- (ilex.) -1 -nitrate 

Usually  just other washed, 
but can be crystd.   from 
MeOH. 

m,p.  135° 

Univ.Penn., Div.8 Int.Rep. R.R.C.9, Sept.   '43;-    SE7/43/924. 

in StCH,  and ^o 
ilex.   + EtI + AgTI03     - 

)e 
ppt.  with ether 

Et-(Hex.)   j NO3 

(as for H.18) 
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Para.   169 

It. 30 

PS.2   (Bt) 

-> 
0 

N02- -MO2 

1 

NO' 

Et _. CIIc 

die GK2 

:N 

CIIc 

1    ^ 

1 -Ethyl- (Hex.) -1 -picrate. 

"Hexamine ethopicrate" 

From IvIeOII    m.p.   1 66-1 68c 

TJniv.Penn., Div.8 Int.Rep.R.R.C.9,  Sept.   '43;    SR7/43/924. 

Div.8 Int.Rep.?L.l-..C.10;     Oct.    '43;     SR7/43/925. 

® 
Hex.-Et? I 

in i.JeOH 

& picric acid 

in iacOl 
->      11.30 

59p yield. 

Paras.  170, 171 

H.2 

A0NH-CH2 
I-TO3 

CII. 

CH2. 

C1I2 CH2 

7 

CEfc 

5 

:5N 

Gl'Ir 

1 -Acetamidornethyl- (Rex.) -1 -nitrate. 

Dies,   in equal weight of HgO and add 

4 vols.   of St03 ^>    cryst. n.p.   168-183° 

according to 

rate of heating 
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Para. 170 

H.2 (Continued) 

Harvard N.D.R.C.Rep. May »42j 

N.D.R.C.Rep. Oct. '42; SR7/3263. 

Ac20 . . 
•      HAMN : 5* H.2 (small yield) 

room temp. 

Hex. m boiling ^ H.2(30/:} 
CHCl-z        1.5 moles .OS 

AC2O 

Michigan, Div.8 Int.Rep.R.R.C.3, March '43;  SR7/V79. 

HAMN* + CHoO + NH2Ac > H.2 (57$). 

(•-:= or Hex. in HOAc and add 70/ aq. UNO 3 in HOAc) 

HAMN + H0GH2.NHAC  > H.2 (60-70/,). 

HAMN + PHX* + NH2AC >   H.2 

(# presumably acting as source of CI12O). 

AgNO. 
H.2 Cl      - =;,       H.2   (quant.) 

(see p.  172) 

Univ.Penn. Div.8 Int.Rep.R.R.C.3, March   '43;    SR7/4179 

II. 6 + HADN >    ¥,^        _T,_T» 
(125^- on ilADN). 

(See Univ.Penn., O.ti.R.D.Rep.1733,  July   '43;    SR7/43/44B,  for review) 

Para.  171 

Michigan, Div.8 Int.Rop.R.R.C.12, Dec.   '43;     SR7/44/508. 

Ac20(45 cc.) 
Hex.  + NH.NO* in HOAc   (200 cc.   soln.)     > 

, x      .        \ at 35°,  5 mins.. 
(28 g.)     (16 g.) 

ppt.  H.2     >   H.2 

(32 g.) CrySt' (21   g.) 

68/ 45; n 1 
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Para.   172 

H.2 Cl 
••-} 

AcNH - 

Cl 

Clio - N ' 

CII2 

CEc Clio' 

CTI2 cn2 

IT 

1 -Acetamidomethyl- (ilex) -1 -chloride. 

Fron EtOH 

CH2 

m.p.  188-189° 

Michigan, Div,8 Int.Rep.R.Il.C.3» March  '43;    SR7/4179. 

nitron Cl 
H.2 II. 2 Cl 

(quant.) 

Para.   173 

II. 3 

Ac.NH-CHo - N 
© 

0 

CK2 

C1I2 CII2 

N 

NOg*/  YNO2 

ITO2 

Clio G*2       ^ CI12 

1 -Acetanidomethyl-(Hex)-1 -picrate. 

(Cannot be recrystallised because 

H.3 
boilinc 
Eton 

_^.       Hex.  picrate) 

Harvard/N.D.R.C.Rep., Oct.   '42;    SPJ/3263. 

Michigan, Div.8 Int.Rep.R.R.C.3, March  '43;    SR7/4179. 

picric acid 
II. 2 ->       H.3 

in aq,  EtOH 

Univ.Penn., Div.8 Int.Rep.R.R.C.3, March  '43;    SR7/4179. 

picric acid 
H.2 Cl ^   H.3 

m.p.   190° 
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Para.  174 

H. 5   (Harvard) 

Propionic H. 2   (Michigan) 

EtCO-NH-CHo. 

NO3® 

GEfe CH2 
N 

CII2 CH2 ^ CH2 

1-Propionamidomethyl-(HC1)-1-nitrate. 

From EtOH. m.p. 160° (1st prep. 

Harvard) 

"180° or higher" 

(l.Iichigan prep.), 

Harvard, N.D.R.C.Eep., Oct. '42; SR7/3263. 

(3tC0)20 

HAMN 
2 hrs. at 50° 

H.5 

(small yield) 

Michigan, Div.S Int.Rep., R.R.C.3, March '43;  SR7/4179. 

Hex.   in propionic acid 
EtCO.NH? 

CH20 

stand. 

H.5 (6jfi. 

HAMT: + EtCOHT^ + CH2O;     all in aq_.   soln.; K  ,-   /, Q^\ 

Univ.Penn., O.S.R.D.Rep.  1733, July  '43;    SR7/43/448. 

EtC0.0K02 
Hex.  ->     H.5 

62015-1 114 



Para.   175 

.densoic 

0. cc:r:-c::2 
Jk 

fcfc! 

CH? 

CH2        Cil9 
^•J 

CH2        , GHfc 
I 

N 

1 -Benzamidomethyl- (Hex) -1 -nitrate. 

From ?0/? aq.EtOh', m.p.   158-159c 

Bristol Ees.Rep.96, June   '1+3;    A.C.4540. 

0.CO.ONO2 
Hex.   in C 

20-30°C. 

HD.CH2.NH.CO.0 
Hex. mononit rate -> 

in HO Ac 

"ensoic II.2. 

Denzoic H.2. 

Univ.Perm., Div.3 Int.Hep., E.2.C.15, March   '44;    SE7/44/1236. 

In first method of preparation,  "the yield of Bcnzoic - II.2 was 

dependent on EtOH content of CKC1 *. 

Para.   176 

Benzoic H.3 

J2fcO-NK-CH2 

[picratej 

--CK2. 

@ n \ ,-i: 
CH? Clio 

Clip Cn2 CH2 

1 -Ben7.arai.d0meih.yl--(ilex) -1 -picrate. 

From El      . M.P. 157-19 0 

Bristol, Res.Eep.   96, June   '43, A. C. 4540. 

alcohol 
Benzoic 11.2 

picric acid 
-?     Benzoic H.3« 

62015-1 115 



Fara.   177 

mm: 

0     ( 
NO3 |©IIN 

CH2 

Clio CHo' 

CH2 CH2 
t 

to Mo 
Jffl     }M03 

. Un2 

Hex. -1 :5-dinitrate. 

1:1.13.   162C 

Hale, J.A.C.S., 1925, 47, 2754, 

2 equivs. 7Q.' HNO3 
Hex. in H2O 

at 0C 
-» HADI: 

Michigan, O.S.R.D.Rep. 820, 15 Aug. '42; SR7/2982. 

19,' excess 60/' aq.HN03 
Hex. in aq.  — 

(25.5/') 

temp. <15° 
->  HADK 

93,r' yield. 

McGill, X.R.6 Prog.Rep., Hay '45; SR7/4435. 

in 110Ac at 35° 
CH20 + NH^NC^  -> HADI! 

(35; 0 

Bristol, Br.Rep. 36, Jan. '44; A.,0.5725. 

7Q' aq. 1^:03 
Ilex. 

or HNO3 HOAc 

^  HADN 
71 

(97;: yield). 

Bristol, Res.Rep. 129, June '44, A.C.6486. 

70;; aq.  HNO3 
HII4OAC + aq.CH^O 

NH4tT03 + CH20  
in HOAc 

>      HADN 

->     HAHy 
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Para.  178 

liexamino nitrate acetate 

e 
N03 

,CH2 

®NH 
CHo Clip 

1 e 
1H@    \   OAc 

Clic CK2       .. GH, 
1 

N 

Eex-1-nitrate-5-acetate. 

Dry at room temp. 

Y/arminrr ->  loss of HOAc 

Michigan, Div,8 Int.Rep. R.R.C.12, Dec.   '43;     SR7/W5Q8. 

excess HOAc 

-> mm. 

Hex. +  NH^NO3 

keep overnight 
Hex., KNO3, HOAc 

separates cryst. 

Para, 179 

11.26 

Me 

NO 3 x- 

OHc 

CH2. 

CH 2   CH2' 
^N^ 

OIL- 
kN 

•®  1 -Nil > 

CHC 

9 
NO. 

1 -Methyl- (ilex. )-1: 5-dinitrate. 

Product washed v/ith HOAc and ether hut not recryst. m .P. 150° 

Univ.Penn., Div.8 Int.Eep.R.2.C.5, May  '43;    SR7/4766. 

HNO: 
11.18 ->     H.26. 100' yield.       (if20 soluble). 

in HOAc 
20° 

(See Univ.Penn., O.S.S.D.Rep.   1733, July   '43j    SR7/43AA8). 
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Para. 180 

ECX  (McGill) 

Stabiliser Compound  (Bristol) 

0 
Me.     ©      ^ ^2.          Q     Me 

> 1 
NO3 \ "^ CIrI2                      CS2' 

t 

/NO - 

CHc CHr 
t 

.•CHc 

1:5-Dimethyl-(Hex.)-1:5-dinitrate. 

ppt.  from 70/' HNC^aq + MeOH,        m.p.  193° (Bristol) 

m.p.   188-18°°   (McGill) 

McGill, X.R.4 Prog.Report, 1 June '1+3;     SR7/4908. 

© 1  6 
Hex. + MeHH, f NO, in HOAc. Add (EtC0)20, then MO,. 

Start at room temp.  Temp, rises to 45°,  Ppt. collected after 1 hr. 

(10 g. from 14 g. Hex.). 

McGill, X.R.4 Prog.Rep., 1 Hay *44; SR7/44/ 

C, H, and N analysis, and suggest structure. 

Bristol, Res.Rep. 129, June '2+4; A.C.6486. 

ppt. with 
Methyloiamine Nitrate 

MeOH 
-^ "Stabiliser compound" 

1:3:5-Trimethyl-(6-ring) 
CH20 

NH.NO, 
4 3 

Then add 70/ aq. 
HNO, 

Formula 
el© 

CH3(OH2)3N2 N03 

"Stabiliser compound" 
2Bfi 

© 
suggested from 0, H, TT and NO, analysis. 

x 

Suggest x = 2;     compound is probably 1 : 5-dimethyl-(Hex,)-1 ;5-dinitrate. 

Compound gives a picrate,  m.p.   211-213°   (1:5-Dimethyl-(Hex.)-1 :5-dipicrate) 

McGill,  X.R.4 Prog.Rep.,  1   July   '44;     SR7/44-/2740. 

20 cc.   (EtCO)oO 
H. 18    +    MeMi^NC 3 

1   g. 

10 cc.  HOAc 

0.5 g. at 45-50° for 45 mins. 

-S>     BOX 

82/ 
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Para.  180A, 

BOX  (Continued) 

X.R.4Proj., C.E.R. Extramural Summary 21, June-Aug.   'W-;    SR7/44/3156. 

Mel 
H. 18 > 1: 5-Dimethyl- (Hex.) -1 -nitrate-5-icdide 

in Lite:; 

O-i. p.   197-202°) 

°3          picric 
  > PCX > PCX picrate. 

acid 
aq. 
EtOH 

(These reactions are under independent investigation ( 

in Bristol), 

McGill, X.R.4 Prog.Rop., 1 Sept. '•!&• SR7/W3596 

The picrates made by the 3 methods are identical  (X Rays). 
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Para. 181 

DERIVATIVES 07 ETJIYlTftlEDIAMINE 

XII 

Para. 182 

EDNA 

KH2 - cri2 - cn2 - NH2 

KOo 
t 

N0C 

NH - GH2 - 0H2 - Nil 

N:N!-Dinitroethylenediamine, 

Ethylenedinitramine. 

m.p.  177-179C 

A review of the very extensive and specialised literature devoted to EDNA is out- 
side the scope of this work. 

Three methods of preparation from ethylene diamine are indicated by Haworth, 
lamberton and Woodcock in their review (A.C.5053),  Sheffield,  Oct.'43. 

CH?NH2 
! 

CH2NH2 

CH?~ NHAc 
N02 

HNO3 CH?-N 

/   CH2- KHio    Ao20        CH2-N C 
N02 

Ac mi OH. 

s N02 CH2-KH-C02Et ^TQ, CH2-NC"t*, 

CH2-Ml-C02Et H2304        CH2-N-"] 

CII9-NH. 

CH2-NH' 
;co 

CH2 - N 
» 
CH2 ~ K 

Para. 183 

N-Acetyl EDNA 

NOr 

Ac - N - CH2 - CH2 - MH 

Toronto, X.R.16, Canadian Ezp. Hes. Extramvcr, Summary, April '44; 

SR7M/1747. 

Ac20 

EDNA + aq. CH20 
+ I'EPAO 

^     N-acetyl EDNA 

62015-1 120 



Para. 184 

N.Hydrcxymethyl-EDNA . 

N02 NC2 

HOCH2 - h - ciio - aio - AH 

N-methylol-NrN'-dinitroethylejiediamine. 

N-Methylol-EDNA. 

Cryst. from reaction mixt. m.p, 127-129° 

(Hot organic solvents  ^ EDNA) 

Can cryst. from AcMe-petrol. 

Michigan,  O.S.R.D. Rep. 820,   15 Aug.  '4-2;    SR7/2982. 

Sheffield, Rep. 41, Feb.  '44;    A.C.5995. 

aq. CH2O 
EDNA >    Methylol EDNA. 

100° 

(Characterised in Sheffield as morpholine derivative). 

(From EtOAc, m.p. 128-130°) . 

Toronto, XJR.16 Rep.,  1  Sept.  '44;    SR7/44-/3158. 

0° 
EDNA + aq. CH20 + N02NH2 -£ cool>   methylol EDNA      67& 

(The NH2N02 is not necessary for this preparation) . 

Para. 185 

N:N' -Bismethylol-EDNA 

N02 N02 
H0CH2 - N - CH2 - CH2 - N - CH2 - OH 

Sheffield Rep. 4-1, Feb. '44, A.C.5995. 

Not isolated from EDNA + CH20 aq. but:- 

Dimorpholine derivative isolated;    m.p. 170-171°(from EtOAc). 

Toronto, X.R.16 Rep.,  31  Jan.  '44j    SR7/44/9&4-,   considers this compound as an 

intermediate in  the preparations on pp. 186 to 190. 

e.g.  the preparation of Homo RDX. 
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Para. 1 86 

N:N'~Bis(acetoxymethyl)-EDNA 

N02 N02 

AcOCH2 - N - CK2 - CH2 - N - CHgOAo 

Prom EtoH - Petrol. m.p.  83°. 

Toronto, X.R.16 Rep., 1  Sept.   »i<4;    SR7/W/3158. 

15 Aco0 
EDNA + aq.  CH90 + NH?N09 " >0 N:N'-Bisacetcxymethyl- 

•^     c    ^  start at 25 
(the NH2NO2 is not     let temp.       EDNA.  T<. 
necessary for this    rise 
preparation). 

(Called "oisaoetoxymethylene EDNA" in Canadian Rep.). 

Ac?0 
EDNA + 2CHoOQ • '~- >   Bisaoetoxymethyl-EDNA. 

d aq   NaOAo;     6$°; 
1   hr.     Stand 6l/«' 
for 12 hrs. 
at 25° 

Para. 187 - 

1 :3~DJ.acctoy,y~2:5:7-tr.initro~2:5 ;7~triazaootane 

N02 N02 N02 

t • t 

AcO - CH2 - N - CH2 - GH2 - N - CH2 - N - C3Hg - OAo 

1 2     3 4 5      6 78 

m.p.   98c 

Ppt. from AeMe by Petrol. ' 

Toronto, 7..R.16 Rep,,  y\   Jan.   '2^.;     SR7/W984. 

Met]iylene-bis-(3j6-dinitro-1 :3:6~triazaoycloheptane)   (sup.  1 90) 

NH.NO, 
. t - £ ^.     above  compd.   +  "liomo RDX" 

Ac2° 
IiN03 

(see p.   188) 

Separation by fractional pptn. 
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Para. 188 

Homo-RDX 

Hepta~RDX 

OH, 

N02 
i 

6 "OH, 

0H2.. 

1 N-NO' 

3 

NO, 

CH, 

1:3:6-Trinitrooyolo—1 :5:6~triazaheptane. 

Ppt. from AoMe + petrol imp.  165° 

Toronto, X.R.16 Rep., 31   Jan.   '2^, SR7/Vt-/984. 

Methylene^is-(3:6-dinitrocyolo-1 :3:6-triazaheptaiie)   (see.p.  190) 

20 moles 

HNO3 
at 0° 

-> Homo RDX. 

Also from same starting material, using 

-=> Homo RDX    + NH^NO^ + Ao20 + HNO^ 

1 :8-Diacetoxy-2:5i7~'trinitro-2:3:7-*triazaootane 

(see p.   187) 

Para. 189 

3; 6-DinitroH ~methylcyclo~1 :3:6-triazaheptane 

5CH2- 

4CH2 

NOo 
1 
N 
6        -70Ho 

'I   l 

.jN-CHz 

pGHp 

3 , 
N 

NO, 

Prom EtOAc, nup.   159° 

Toronto, X.R.16 Rep.,  31   Jan.   '44;    SR7AV984. 

EDNA + aq, 0H20 + OH NH£ ->       above compd.  in 
yield on EDNA 
(presumably via 
1 :4.-Bismethylol-EDNA) 
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V 

Para. 1 90 

Me thylene-bis-( 3:6~dinitrocyclo-1 :3 '• 6-triazaheptane) 

NO2 NO2 

CH2" "GKr CH0' CRv 

N - GH2 -N 

CH2^N^CH2 
1 

NO 2 

°H2^N.--CH2 
t 

NOo 

nup. 205° 

Ppt. from AcMe by petrol. 

Toronto, X.R.16 Rep., 31 Jan. '44, SR7/44/984. 

EDNA + GH20aq -> CH2 

GHo 

N02 

N .. 

1 

NO, 

"CH20H 

CH20H 

(presumed, not 

isolated) 

methylene-bis-(3:6-dinitrocyolo-l: 3:6-triazaheptane) 

6j>  per oent yield on EDNA. 

Para.190A 

3:6-Dinitrocyo lo-1 -oxa-3 '• 6-diazaheptane 

Homo-Cyclonite Oxide . 

N02 

N 
CHC GH' 

0 
1 

CH2 CH2 

^N^ 
1 

NOo 

4HN0- 

2CH20 -> 

- 

Prom AcMe - petrol. m.p. 154H 55° 

Sheffield, Rep. 41, Feb. '44; A.C. 5995. 

heat 
Methylol-EDNA 

5 g#        140-145°, 1 
hr. 

Toronto, X.R.16 Rep., 1 Sept. f44; SR7/44/3158. 

->  above oompd. 

0.9 g. 

, EDNA + aq. CH20 
run at 

25c 

62015-1 

(+ NH^NOg)      and add 15 
Ao20, digest 
at 165° (20 mins.) 
and dilute. 

124 

above compd. 
2$ 



Para. 1 91 

1:5-DJJiitro-3:7~endoethylene~(8~ring) 

NO 2 

CH2- 

7N. 

.Ni  CH2. 

0H2 
CH2 

N- 

CH2 

%: 
"NO' 

From AcMe. 

Toronto, X.R.16 Rep.,  31   Jan.   '44;    SR7/44/984 

in. P.   14-0° 

Solution of NH2.N02 

in CH2O aq 

NH20H20H2NH2 
> 

1 :5~dinitro-3:7- 
endoe thylene-8— 
ring. 

K% yield. 

Para. 1 92 

OMTA 

1N  

GH£^   ^2 
0H2. 

7* 
GH2 

0H2 

0H2"" 

CH2 

— K5 

CH, 
or 

CH2 

I 

„ N  CH2 

^GH2 ^N 
C- CEo  I  • 

CH2     \ 
GHo    Clip 
\    / 

0H2 N 

"Ootamethylene tetramine" 

(1:7)~(3:5)-or (1:3)-(3:7) - Bisendoethylene-(8-ring). 

m.p.   196° 

Bischoff, Ber. , 1898, 31,  3254. 

Cornell, Div.8 Int.Rep.R.R.C.16, April  '44;    3R7/44/1543. 

Ethylenediamine + CHpO ->    OMTA. 
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XIII 

Para.  193 

DERIVATIVES OP TRBffiTHYLENE DIAMIHE 

NH2 - CTi2 - CH2 - CIi2 - NH2 

Para. 194 

TMDNA N02 NO 2 
t 1 

NH - CK2 - CTI2 - CH2 - NH 

Trimethylene dinitramine, 

N:N' -Dinitrotrimethylenediarfdne. 

Cryst. from I12O or (ether + HeOH +      ra.jp, 67c 

, • petrol) 

Franchimont and Klobbie, Rec.Trav.chim,, 1888, J.,  347. 

Michigan, O.S.R.D. Rep. 820; 15 Aug. '42; SR7/2982. 

Sheffield, Rep. 41, Feb. '44, A.C.5995. 

NH.CO2l.ie N02-lT-CQ2Me       NHNO2 

[CH2]3 552 *      |CH2]3    -•^L)3 
"I 'I I 

NH.C02Me N02-IT-C02Me NHN02 

Para.  195 

N;N'-Bi smethylol-TMDNA 

N02 N02 

HOGH2 - N - CH2 - CH2 - CH2 - IT - CH20H 

Cryst.   froin reaction mixture. m.p.  88-92°. 

Sheffield,  Rep.  41, Feb.   '44;     A.C.5995. 

TMDNA + warm aq.  CH20    >   N:N'-Bisiaethylol-TMDKA.. 

Dimorpholine derivative  (from EtOAc), m.p.  130-132°. 
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Para.  196 XIV 

DERIVATIVES OP TROGER'S BASE 

CHT 

OIL 

Clip 
\ 

CH2 - N 

-CH, 

Para.  197 

Troger's Base 

-C1I7 

Prom aq.  EtOE m.p.   135-13 6C 

Troger, J.prakt.Chem., 1887,     [2,JJ6,  227. 

Spielsan, J.A.C.S.,  1935,  57,  583. 

CH3- %-: NH2 

aq.   CK20,   aq.   HC1 , 

20 days room temp. 
Then made alkaline 
with NH3 and stoam 
distilled. 

">• Troger's Base 

Troger's Base gives a picratc   (from EtOH), m.p.  188-9°. 
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Para.  198 

"Dinitroso - Trcger's Base" 

1:5-Dinitroso-(3:4)-(7:8)-Bis(l'-methylbenzo-4':5')cyclo- 

1:5-diazaoctane. 

Prom HOAc or ^CH^ 

Troger, loc.  cit.     see p.   197 

m.p.  254-5 ."O 

Spielman, loc.  cit.     see p,  197 

NaNOp 
Troger's Base       

in dil.HCI 

-5»     Dinitroso derivative. 

Para.   199 

"Diacetylr-Troger 's Base 

CII: 

Troger, loc.cit.   "see p.   197 

Spielman,  loc.cit.     see p,  197 

ppt.   from HOAc by H20. m.p. 286-8° 

Ac 20 
Troger's Base   boil        di-Ac derivative. 
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Para.   200 

"Dibenzoyl-Troger's Base" 

GH, 

Prom JZSCH3 - EtOH, 

Trftger, loc^cit.    see p.  197 

Spielnan,  loc.cit.     see p.  197 

Trover's Base in 
jZiCOCI 

pyridine 

ra.p.  290-1 ° 

->    Di-$C0 derivative. 
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Para.  201 XT 

laSOELuAI'IBCriiS SUBSTANCES OF UNCERTAIN CONSTITUTION 

r 

Para.   202 

"liethylolamino nitrate'1 

a    |0 , x©     \© 
Possibly a mixture of HOCH2-NH3 ? NO3      +      (H0CH2)2NH2 J  N03    + 

(H0CH2)3%   1   ^°3   +    CH2(%3 (^5)3 

Bristol, Res.Rep.129, Juno '44; A.C.6486. 

CH2O + solid NR4.NO3 ^ clear liquid "methylolamine 
nitrate" 

?§«5s_202*-20ifc 

IxftJ 

Probably       ^ 0—CH2\    NO2 . 
CH0 1      3N—""        . " 

T J 
N       5  CH2 

N02 

3:7-^Dinitrocy_clo-1 :5-dioxo~2:4:6:8-tetramethylene-3:7-diamine 

m.p. 259-264° (Perm.State). 

From AcMe 263-264° (Toronto).   . * 

Perm.State, Div. 8 Int.Rep.R.R.C.4, April «43; SR7/4180. 

Hex. + I^N03 + HNO3  33°, dilute and keep _y      Y.SA. 

60 pts. 75 pts. 

Penn.State, Div.8 Int.Rep.R.R.C.11, Nov. '43; SR7 /44/70. 

HADN  HN°3> M^M°3 at 3°°' ke°P at 15O"20°     ^   P.S. 1. 
for 168 hrs., then drown out. 

N02 
12t-5 S./Vllex. 

f 

Analysis suggests (CH2 - N - CH2 - 0 ) 

Toronto; U.S.A.-Canada-BDX Committee Meeting, April '44; SR7/44/1594. 

,    .        aq. CH20 
CH2(NHN02J2  > white amorphous material, 

probably having constitution:- 
MEDNA 

N02 
N02 

HN - CH2 - N - CH2 

NO2 W02 N02      N02 
t t 

0 - CH2 - N - Clio  - N - CH2 

• 0 < n   <£ 1 

n 

t 1 

-OCH2-N-CH2-NII 

Toronto, X.R.16 Project, Canadian Exp.Res.Extram. Summary 20, May-June   '44, 

SR7/44/2426. 

Regard (1 ) Above compound = P.S.1 and 

(2) above constitution as wrong. 
/ 
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I 

Para. 204 
F.S.I.  (Continued) 
Toronto, X.1'6 Proj., PJDX Committee (U.S.A.   and Canada) Meeting 26 May,   '44; 
SR7/U/2801 . 

Suggest formula 

CKc 

N, 
NO2OCH2' 

CH20N02 

N. 

^CH2 

CH2"  ^"CH20N02 

Toronto, X.R.16 Prog.Rep., 1 Sept. '44; SR7/44/3158, abandon above and suggest 

much more likely structure, 3;7-Dinitrocyelo-1 :5-<3ioxo-2:4:6:8-tetramethylene- 

3:5-aiami':ie. 

•HADN' 
6'ifd^m^ 

9.5 HNO3;    70° for 
168 hrs. 

->       ir.S.1. (1$). 

(4$ DPT by neut. of aq. 

filtrate). 

'NHgNOs + 2CH2O aq. at 0°, then evap. at 12 mm. and heat at 

 ^> p,s,i. 

(l6fo). ...     ... 

DPT 

100° at 12 mm. 

Gm^so^i 10 HNO^ 

30° for 3 mins. 
11° for 11  days. 
Drown. 

P.S.1.     (12£). 

Para.   205 

"Methylol-PCX-nitrite" 

Probably 

Ch% 

N1 

M> 

N02 
t 

3 

CH> 

CHC 

I®     I 
NH .  } 

0 
NO. 

CH20H 

1 :3-Dinitro-5-methylol-(b-ring)-5-nitrite. 

Prom reaction mixture,     n.p.   168°. 

Bristol,  June   '44, Dr.   J.   K.  IT.   Jones,  private communication. 

Gl .CK20Me 
ITitroso-PCX 

(Dinitronitro 30- 
(6-ring)) 

->    C4H10N607. 
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Para.   206 

1 :3:5-ffri (X )-2:4:6-Tris(trichloromethyl)-(6-ring) 

C13C. 
GH2 

• N-, 

X 
t 

3 

6, 
;CH" 

CCl, 

V CH 

=N- 

GGli 

X a G02Et, 

X = CHO,    • 

X = Ac,      • 

X a COjtf, 

m.p. 143 . 

nup. 193°. 

m.p. 207°. 

m.p. 142°. 

The compounds prepared by Moscheles, 3er., 1891, 24, 1803, from "chloral- 

ammonia" and recorded as Cl^C-CH-N-X probably have the above constitution. 

Para. 207 

"Bristol Chloro-Compound" 

From HOAc. m.p. 218°. 

Bristol, July '44 (Dr. J. K. N. Jones, private communication). 

jZfcOCl on Hex., pH 1.5 —-~>   compd. (j2fcO-N-CH2 )x 

(sol. in MeOH) 

+ Cl containing 

compd. (insol. in MeOH), 
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Para. 208 

1:3;5:7-Tetrabenzoyl-(Spring) ? 

jZfcO 

jZfcO 

N - CH2 

CH- 

N 

CH2 — N; 

CQ0 
N 

^CH2 

C0$ 

From Me OH. m.p.   225°. 

Bristol, July  '44 (Dr.  J.  K.  N.  Jones, private communication). 

jZfcOCI  on Hex.  at pH 1.5 -> above compd. + 

chloroconpd, sepd. 

by MeOH extrac- 

tion, which 

dissolves above 

oonpd. 

Not tru^C0-(6-ring). 

Certainly analysis fits  (j#C0-N-CH2 )x. 

Prom M.W.  in camphor, x = 2. 
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Para. 209 

"Hexae thyliden etetr amine " 

or Tricrotonylidenetetramine 

C12H24N4 

CH3 

CH 
V --^ CH3 
CHCHJ"^ CH ^ 

1 

N 

H,CHC CHCH, 

CH 
t 

N 

CH3 

or, more 
probably 

HN 

CH 

.CH 

CH3 

•«>, 
NH 

I 
CH 

\ 

CH 

N 
I 
CH 

'\ 
BB 

CH, CH 

•CH 

INIH^ 
X

CH, 

(Kudematsch, Monatsh.,  1900, 

21,  137). 

Cryst. from H20 (+ 3H2O) 

.  m.p. 96° 

(Delepine, Comptes rendus, 

1907, 144, 855: Bull. 

Soc.chim., [4], V,  594.) 

Loses 3H2O and solidifies. 

at 100°, m.p, (anhydrous) 

102°. 

Wurtz., Comptes rendus, 1879, 88, 1154: Bull.Soc.chim., [2J, 34, 486. 

CH3-CH=CH-CHO 

or 

OH 
/ 

CH^-CH-CHg-CHO 

Kudernatsch,  loc.cit. 

CH, .NH. 

NH3   aq. 

sealed tube 
100° 

at 180° 

» 2 
CH' 

I 
NH 

CH 
1 

CH, 

"CH-CH3 

NH 
.6H0O 

-> 

C12H24N4 

NH3  aq 

at  130° 

C12H24NZf 

(See Bristol Res. Rep. 134, Aug. «44;    A.C.6871). 
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• _ 

Para. 210 

C12H2104(N0)3 

Probably 

CH'< 
1 

CH?        .    "H" 

HO 
\    ^ 

N " 
) 

1                     1 
^CE             ..-CH^ 

CH CH              CH 
CH2""'   ^N 

1 
CH3"'' \ 

CH3 

HO 

m.p. 210-21 2°, 

Kudernatsch, Monatsh.,   1900,   21,   137. 

Delepine, Comptes rendus,   1907,   144,  855. 

KaNOr 

C12H24N4 HC1 
C12H21N4(N0); 

(either by Wurtz 

or Kudernatsch prepn) 

Bristol, Res. Rep. 134, Aug.  '2+4;    A.C.6371:     checked preparation and analysis. 

Para. 211 

C12H21\C15 

Probably 

CH; 

CH3 

CH^. Cl 
N" 

Cl. CH CH 
N N'-"" CH2 

CH' CH. CH 

CH, •CHr 

f • 

! 
ci 

CH3 

Detonates at 70°. 

Del6pine,  Corcptes rendus,   1907,  144, 855. 

NaOCl 
c 12^24% 
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Para. 212 

H.4 

See Univ^enn., O.S.R.D.Rep.1733, July «43;    SR7/43/448. 

ale. KOH 
H.2    >    H.4 

- ,_.       then picric acid 
(See p. 170) 

HA is probably a mixture of H.3 (See p. 173)   and potassium picrate. 

Para. 213 

H.9 

m.p. 233-238°. 

Harvard, N.D.R.C.Rep., Oct. '4-2; SR7/3263. 

HNO - Ac„0 at 
H.8   < =-- . ^> H.9 

0°—7 25° 
(See p. 141) 

H.9 is very probably a mixture  of intermediates  in the exchange of 1+ Ac of E.t 

for the 4 N02 of HMX.      (Univ.Penn.O.S.R.D.1733 Rep., July '43;    SR7/43/448) . 

Para. 214 

H.11 

m.p. 225-244°, 

•not identical with H.9' . 

Harvard, N.D.R.C.Rep., Oct. »42; SR7/3263. 

HNO 3 
H.9 => H.11 (looks as if one > N-Ac  gives one>N-N02). 

(See p. 213) 

H.11   is probably a mixture like H.9, but richer in NO2 groups. 
(Univ.Penn.O.S.R.D.Rep.1733, July '43;    SR7/43/448). 
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Para.  215 

H.13 

'an intractable oil' 

See Univ.Penn.O.S.R.D.1733 Rep., July '43;    SR7/43/448. 

AcONO?;    reflux and Or aim 
H.6 in ->     E.I3 
„ v , .with ether 
CHCI3 

(See p. 151) 

H.13  '—> a picrate similar to H.3  (p.  173)  hut probably not 

identical with H.3. 

Para. 216 

H.14 

H.6 P. 

m.p. 164-I650. 

Univ^enn., O.S.R.D., Rep.1733, July '43; SR7/43/448. 

EtCH 
H.6 =*  H#1if 

. . _.N    picric acid (See p. 151) 

C and H analysis indicates that the compound is not a simple picrate of H.6, 

but is derived from fragments of H.6 plus picric acid: Pound, C, 35.5; H, 3.5; 

picryl, 74.6; Ac, 11.2$. 

(Compare 

picric acid 
rjjpT _>      p .S .2 

(See p. 166) . (Me "  (Hex)   I  Pirate) 
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Para. 217 

H.15 

'a solid1. 

See Univ.Penn. O.S.R.D.1733 Rep. July '43;    SR7/43M8, 

AcON02 

H.6    >        H.15 in small amount, 
in boiling CHC1, , 

(See p. 151) D 

Might be a nitrate analogue of H,13.    (p. 215).    Not investigated. 

Para. 218    . 

H.22 

Prom HOAc,  m.p. 181-182°.    - 
/ 

Univ.Penn., Div.8 Int.Rep., R.R.C.5, May '43;    SR7/V766. 

1  mol AcON02 

H.18 5> H.22 + small amt. IPT. 
at 18° /ox 

(7 g.) (1.8 g.) 

(See p. 167) 

Structure still unknown, Univ.Penn.,  O.S.R.D.Rep. 1733,  July '43;    SR7A3/U-8. 

Para. 219 

H.27 

o 
Ppt. by H2O from reaction mixture, m.p.  ca 14-0  . 

Univ.Penn.Div.8 Int.Rep.R.R.C.8,  August  xh£\    SR7/43/391 . 

3 moles AcON02 

Hex. in HOAc +   • ——-— >•   H.27. 
1  mole NH^NO? 

Not stable and not yet purified. 

Constitution still unknown,      T.Tniv.Penn., Div.8 Int.Rep. 

R.R.C.11, Nov.  %3;    SR7/44/70. 
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* 
Para.  220 

L.M.X. 

McGill X.R.4 Prog .Report,  June '43J    SR7/4908. 

Repeat BOX preparation (p.  180)  using MLNO3 for MeNh^JTC^  —- 

unstable low melting material,   soluble in AcMe,   called L.M.X. 

(9 g. from 14 g. hex.). 

Para.  221 

x • o • A • 

m.p. 156-158c 

McGill X.R.4 Prog .Rep. June  '43;    SR7/4908. 

•   ' boil acetone 
L.M.X.(5.5. g.) 2?    CH20 + I.S.X. 

solution 
(2.5 g.) 

I.S.X.  insoluble in AcMe, Ph,H,   ether,   dioxan, MeOH, EtOH, GW17 

Para. 222 

McGill compound 

Wash with ether. Yellow viscous oil, 

McGill, X.R.6 Rep.;    1  Feb.  '44;    SR7/44/578. 

pyridine,  add at 20° 
PCX :>      filtrate = yellow oil. 

and cool to -40°; 

filter at   < 0° 
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Para. 223 

EDX 

White amorphous solid. m.p. 225°. 

i EDX Committee (U.S.A.  and Canada) Meeting,   26 May '44;    SR7/44/2801 : 

(Toronto, X.R.l6Rep. 1  Sept.  *44;    SR7/44/3158). 

Ross Reaction 
25c 

19 hrs. 
->     18% EDX. 

+ 18$ IPT. 

+ 1.4$ TEX. 

+ 5.2;o RDX(B) . 

EDX 
boiling 

Ac20 

Residue 

Cool filtrate 

->     EDX(A),  m.p. 201-296°. 

(C11H24N15°16)- 

_»     EDX(B),  m.p.  232-234°. 

(C3H6N304). 

MEDNA in 2CHo0 n 2 aq. 

2 NaOAc 

10 Acj>0;     start at 

25°,  run at 95° 
for 1   hr„,   cool, 
drown and neut. 
to pH.6. 

EDX(A) 

(+ TEX) 

Far a. 224 

Hex. Ethiodide By-Froduct 

From MeOH. m .P. 154-15 6C 

Univ.Penn.Div. 8 Int.Rep. R.R.C.10, Oct. '43; SR7/43/925. 
,    ., . first crop 
boiling 

Hex. + EtI         — > 
MeOH 

Et - (Hex)©JlG m.p. 14-1-3°, 

second crop m.p, 154-6°. 

(See p,  167) . 
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Para, 226 XVI 

MELTING POINT IDENTIFICATION LIST 

The "melting-points" recorded for many of the compounds in. the Hexamine - KDX 
series are decomposition points and are, to some extent, functions of the rate of 
heating. Moreover, it is not always clear whether reported m,p.' s are corrected 
or not*. Nevertheless, the melting point of a member of the series, determined 
in the usual way, is often a very useful guide to the identification of the 
compound, 

A list is, therefore, given of the compounds treated in this review, in 
order of rising melting point.  The arrangement is in three columns and is such 
that one may read off the m.p. , the description of the oompound, and the paragraph 
of the review dealing with the compound. 

Melting points listed with large ranges, and marked" with an asterisk, 
indicate that the given substance melts (or decomposes) fairly sharply at some 
specific temperature within the range, this temperature being a function of the 
rate of heating. 

Melting points listed with short ranges (and not marked by an asterisk) 
indicate that the substance melts over the range in question. 

The following compounds are liquids at room temperatures. 

Boiling point 

(°c) 
Designation of Compound Para, 

48°/l5 mm. P.1 8 

85°/76° mm. Tetramethyl-(3—chain) 45a 

89°/9 •i. P   0 9 

95°/35 mm. Nitro soparaldimine 120 

115°/15 mm. Methylene bis piperidine 45a 

133-156°/12 mm. Bisaoe toxymethylnitramine 15b 

166°/76C mm. 1:3:5"*Trine thyl-( 6-ring) 111 

166-1690/760 mm. TEMD 40a 

N:N'-Bisethoxymethyl-MEDNA 34 

Dimethylether of MEDNA 29 

H.13 

LMX 

215 

220 

Methylolamine nitrate 202    • 

McGill compound 223 

* It is obviously desirable that recorded melting points should be corrected by 
. standardisation of the thermometer and for "emergent column error".  The use 
of the Thiele-Hershberg nup. apparatus (Ind.Enp;. Chem, (Anal. ) , 1936, J3_, 307) 
with short range, Anschuts type, thermor.ietcrs, is to be recommended. 
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Para.227 

Solids at room temperatures 

A.  Melting points up to 100° 

Melting point.: 

(°o) •" 
Designation of Compound Para, 

38 Methyl nitramine 12 

43 Thialdine 122 

51-2 DINA 16 

54 Me thylolacetamide 19 

57 Dime thylnit ramine 13 

59-60 Bisnitroxymethylnitramine 15a 

63 Diacetyl-MEDNA 29a 

67 TMDNA 194 

68-72 Bismethylol-MEDNA 30 

70 Trimethylcyclo-1 -thio-2:4 J 6-trimethylene- 

3:5-diamine:2H2O 

122 

70 
(detonation) 

^&tl\<*3 211 

72-75 Nitramine 11 

78 Bichloro~(P.T.) 149 

78 T richloro-(6-ring) 108 

79-80 B i smethoxymethyl-MEDNA 33 

80 Bisethoxymethyltrinitro-(5-chain) 69 

83 Bisacetoxymethyl-EDNA 186 

84-6 Morpholine derivative of methylmethylol- 

nitramine 

14 

85 2:2+.: 6-Trimethyl-(6-ring) 113 

87 H.52 61 

88-92 Bismethylol TMDNA 195 

94-96 H.31 60 

96 C12fI24V3H2° 209 

97-9 Cyclonite  Oxide 118 

98 Diaoetoxytrinitrotriasaoctane 187 

98-99 PCX (HQX) 95 

98-101 COX 31 

99 Nitrodicyclohexyl-( 6-ring) 104 
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Paras. 226. 229 

(3)    Melting points 100o-150° 

Molting point Designation of Compound Pare.. 
(°0 . 

102 
• 

Tricarbothoxy—(6-ring) 110 

102 M3X-Me   (H.25)   (Univ.  Penn.) 55 

102 C12H24\ 
209 

102 2ATX:AcMe 66 

103 iSDNA 25 

103-4 T3X 32 

102,. "104" 67 

105-6 -tris(trichloromethyl)-(u-*ring) 116 

103-6 Trinit ro so-(6—ring) 106 

107 "107" 68 

108 1 :7~I)initro-3:5-dimethyl-(8—ring) 138a 

108-110 liethylolbenzami&e 20 

109 Nitrodibenayl-(6-ring) 105 

109-110 LEX-Et (H.24) 56 

114 Dinitroethoxyrnethyl-(6—ring) 102 

114-115 IBX-Me  (II.25)   (A.R.D.) 55 

115 EtHX 134 

116 Furfurylidenenitramine 23 

116-117 H.33 62 

120 P.2.TX 132a 

124 Dinitrodimethyl-(8—ring) 138 

125 MSX + 3SZ mixture 52 & 65 

oa 125 Diaiiimonium salt of MEDNA 27 

127-9 Methylol-EDNA 184 

128 Dinitromethoxymethyl-(6—ring) 101 

128-130 Morpholine deriv.   of Metliylol-EDNA 184 

1 28-130 Nitroso H.19 155 

129 Dinitro-(5-chain)nitrate 47 

129 Tert.   butyl HX 135 

130-1 CMX 49 

130-2 Dimorpholine deriv.   of Bismethylol-TMDNA 195 

131 Methylene bisure thane 44 
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(B)    Melting points 1Q0°-150° (Contd.) 

Melting point 

(°G) 
Designation of Compound Para. 

133 H.17 152        ! 

133-4 H.28 58     •' 

134 Bis(m-nitrobenzylideneamino)-(P.T.) 150 

134-5 Bismethyloltetranitromethyl-(9-chain) 82b 

135 H.6 picrate 152a 

135 H.29 168 

135-6 Troger's Base 197 

136 Methylol-PGX (PCX(A)) 100 

136-8 Hex,   nitrourethane 162 

136-9 MSX nitrate 54 

138-9 MeHX 133 

139-140 Tris(salicylideneamino)-(6—ring) 107 

140 Dinitroendoethylene-(8-ring) 191 

140-2 OBC 57    • 

oa 140 1     H.27 219 

141-3 Hex.   ethiodide 167 

142 Methylene  bisformamide 35 

142 1:3:5-Tribensoyl-2:4:6—tris(triohloro- 

methyl) - (6-ring) 

206 

142-3 H.19 154 

143 1:3:5-Tricarbethoxy-2:4:6-Tris(trichloro- 

methyl)-(6-ring) 

206 

145-7 GSX 70 

147-152 1'SX + H. 28 mixture 53, 58, 59 
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Paras. 230-252 

(O)    jueltinp; points,  150-200' 

Melting point 

(°c) 
Designation of Compound Para. 

150 Chioralb enzamide 21 

150 H. 26 179 

150-1 Dinitrodibenzyl-(8—ring) 139 

150-5 j3   Tris(trichloromethyl)-(6-ring) 116 

154 ATX  (NBSX) 66 

154-5 

154-5 

Dinitrocyclooxodiazaheptane 190a 

167 & 224 Unidentified by-produot in Hex. ethiodide 

preparation 

154-162 Crude Methyl^ne bis(dinitro-(6-ring)) 104a 

155 •M3X (K.21) 51 

155-6 3SX 63 

156 TAX 98 

156-7 PHX 132 

156-8 ISX 221 

157 H.16  (YffiX) 82 

157 H.8 141 

157-8 Benzoic H.3 176 

158-9 Benzoic H.2 175 

158-168* HAM 159 

159 Dinitromethylcyclotriazaheptane 189 

160-180* H.5 174 

161 Trinitrosotrime thy 1-(6-ring) 114 

162 HADN 177 

164-5 PI. 14  (H.6P) 216 

165 . Homo-RDX 188 

166-7 .    . 3isethoxymethyltetranitro-(7-chain) 81 

166-8 Hex.   ethopicrate  (P.3.2(Et)) 169 

168 Nitroso-PCX 96 

168 Methylol-PCX nitrite 205 

168-183* H.2 •    170 

169 Ethylidene bisaoetamide 38 
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(c)    Melting points, 150-200° (Contd.) 

Melting point 

(°0 
Designation of compound Para. 

170-1 Bimorpholine derivative of bismetlvylol- 

EDNA 

185     • 

175 
(leaves residue) 

L)initroendoethylidene~(8-ring) 147 

175-185 Trinitromethyl-(6-ring) .    115 

177 0—urethane of methylolbenzamide 20 

177-9 EDNA. 182 

178-9 Hex.  piorate 160 

180-1 H. 6 methiodide 155a 

181 QNX 136 

181-2 H.6 methonitrate 155a 

181-2 H.22 218 

182-3 Bismethoxynethyltetranitro-(7-ohain) 80 

182-3 Hethyloldibenzoyl-(3-chain) 41 

187 AcAn 76 

187 Tris(benzamidomethyl)amine 22 

187-8 Ethylidene bisbenzamide  (also given as 

m.p.   202-4°) 

42 

188-9 H. 201 172 

188-9 Treger's Base piorate 

188-9 BOX  (stabiliser compound)  McG-ill m.p. 

(Bristol m.p.   193°) 

180 

190 H,3 173 

190 H.18 (H.20)  (H.1) 164 

190 Hex.  methiodide 163 

1 90-200 Crude EDX(B) 85 

191 H.6  (DAPT) 151 

192 H. 23 156 

193 Triformyltris(trichloromethyl)-(6-ring) 206 

193 3CX  (stabiliser compound) Bristol m.p. 
(McGill m.p.   188-9°) 

180 

195 Dimethyl-(PT) picrate 153 

196 0MTA 192 

197 H.7 % 

197 Hex.   styphnate 161 

199 H. 6 methopicrate 155a 
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Paras.233-235 

(D: 
• 

)    Melting points over 200° 

j 
•4 Melting point 

(°c) Designation of Compound Paxa. 

'-    - 200-3° Crude EDX 85 

202-4 Ethylidene bisbenzamidc  (m.p.   also given as 42 

• 187-8°) 

•* 203-6 DPT 143 

204-5 106 78 

204-5 Pure RDX 85 

- 205 

207 

Methylene-bis ( dinitrocvolotriazalieptane) 190 

150 

• 

Bis(oinnamylideneamino)-(PT) 

- 207 Dinitroso-(p.T.) 148 

207 Triacetyltris(trichloromethyl)-(6—ring) 206 

210-2 G12>H2lVN0)3 
210 

• 210-5 P.S.2 166 

211-2 "Stabiliser compound" picrate  (3CX piorate) 180 

-       - 213 Bis(salicylideneamino)-(?.T.) 150 

" 218 "Bristol Chloro Compound" 207 

218-20 H.10 37 

21 9-230 MEDNA-CH 0 polymer 34a 

*• 220-1 Tribenzoyl-(6—ring) 109 

220-230 P.S.1   Toronto m.p.   (Penn.State m.p.   259-64°) 203 

224 Nitroso-H.6 140 

224-5 QDX  (SEX) 130 

224-6 Methylene bisbenzamide 40 

- 225 sue 223 

' 225 Tetrabenzoyl-(8-ring)   (?) 208 

A 
225-44* H.11 214 

„ 226-7 3is(benzylideneamino)-(P.T.) 150 
• 

232-4 EDX(B)   • 223 

233-8 H.9 213 

236-43* MNX 129 

*- 

244 

i 

aiTN 74 
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Paras.233-235 

(D)    Melting points over 200° (Contd.) 

Melting point 

(°o) Designation of Compound Para. 

254-5 "Dinitroso-Troger's Base" 198 

257 H.12 137 

257 Iriohloroethylidenebisbenzamide 43 

259-64 P.S.1.  Fenn.   State n.p.   (Toronto in.p.   220-30°) 203 

266-7 Tribenaoyl-(5-chain) 71 

281-2 HMX 124 

281-296 3DX(A) 223 

286-8 "Diacetyl-Troger's Base" 199 

290-1 "Dibenzoyl-Troger's Base" 200 

,.    ..-.._• 
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The following solid compounds have been isolated, and are discussed in the 
review, but, for the reasons indicated, the melting point data have not yet been 
reoorded. 

Compound Beliaviour Para. 

Acetyl-EDNA No data yet 183 

. Bismethyloltetranitro- Not yet specified; cbnpd. 75 

(7-chain) unstable 

Chlorotriraethylcyclodioxo- Very unstable, deflagrates" 121 

triniethyleneamine on drying 

Diace tyltrichloromethyl- Sublimes 39 

(3~ehain) • 

H.15 No data yet 217 

Hexamine Sublimes 158 

Hex:nitrate :aoetate Decomps. on warming 178 

 > 1IAMN 

K^oAn No data recorded 73 

K^SX No data recorded 43 

K CMC No data recorded 50 

MEDA salts                 • f. Jiygrosc, and decomp. by 

H2O (dinitrate deflagrates) 

45 

i lethylcnebismorpholine No data yet 45a 

Trinitro-(8—ring)-nitrate No data yet 128 
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Paras.236-237 XVII 

MONTHLY INTERIM REPORTS TO DIVISION 8, U.D.H.C.   of O.S.R.D. 

'"•   • " "Studies on RDX and Related Compounds" 

These reports,  covering the chemical work carried out  in the U.S.A.,  have 
the   (U.S.A.)   designation R.R.C.,  followed by a serial number.       The British 
"S.R,7" numbers are:- 

R.R.C. No. Date- SR7/ No. 

1 Dec. '42 to Jan. '43 3748 

2 Jan. to Feb. '43 3867 

3 Feb. to March '43 4179 

4 March to April '43 4180 

5 April to May '43 4766 

6 May to June '43 4879 

7 June to July '43 43/197 

8 July to Aug. '43 ' 43/391 

9 Aug. to Sept. '43 43/924 

10 Sept. to Oct. '43 43/925 

11 Oct. to Nov. '43 44/70 

12 Nov. to Dec. '43 44/508 

13 Dec. '43 to Jan. '44 44/915 

14 Jan. to Feb. '44 44/952 

15 Feb. to March '44 44/1236 

16 March to April '44 44/1543 

17 April to May '44 2,4/2047 

18 May to June '44 44/2254 

19 June to July '2(4 44/ 

20 July to Aug. '44 44/2833 

21 Aug. to Sept. '44 44/3207 

22 Sept. to Oct. '44 44/3502 
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Paras. 238-239 XVIII 

CANADIAN EXPLOSIVES RESEAROH EXTRAMURAL SUMMARIES 

(Research Projects of the Researoh and Development Sub-committee, 
Associate Committee in Explosives, National Researoh Council, 
Canada). 

These give a clear review of the Canadian work and though, in the text of 
this Index, reference has been made rather to the University Progress Reports, 
the Extramural Summaries are probably the best means of tracking down work for 
which the direct Progress Report reference is not available. 

Canadian 
Serial No. 

Date SR7/ No. 

3 March to June '42 2349 

4 June to Nov. '42 3608 

5 Nov. to Dec, '42 3719 

6 Dec. to Jan, '43 4309 

7 Jan. to Feb. '43 4032 

8 Feb. to March '43 4312 

9 March to April !43 4546 

10 April to May '43 4547 

11 June to Sept. '43 ' 43/774 

12 Sept. to Oct. '43 43/848 

13 Oct. to Nov. '43 43/1148 

14 Nov. to Dec, '43 44/135 

15 Dec. '43 to Jan. '44 44/ 

16 Jan, to Feb. '44 44/679 

17 Feb. to March *44 44/1376 

18 March to April *44 44/1747 

19 April to May '44 44/2112 

20 May to June '44 44/2426 

21 June to August '44 44/3156 
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Para. 240 . XEC 

U.S.A.   arid Canada KDZ Committee Meetings 

The dates of the meetings teince September 1942 anil the SR7/n.umbers of the 

reports oovering" the meetings are 

Date of meeting SR7/nuribcr 

•    4 Sept.     '42 3319 

1 Nov. '42 3440 

19 Doc '42 3665 

10 April »43 4306 

3 June '43                 • 4956 

7 Aug. '43 43/210 

30 Sept. '43 43/1059 

4 Dec '43 44/299 

5 Feb.      '44 44/765 

1 April    '44 44/1594 

26 May        '44 44/2801 

9 Sept.     '44 k 44/ 
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paras, 241 - 260 XX 

ETDEX 

This is a "Subject-Index".  Each compound is listed under 

(a) its "initial-designation"; 

(b) its popular or trivial name; 

(c) its short systematic name. 

It may be desirable to repeat that the "short systematic names" may be 

converted into the "full systematic names" by the following list of 

equivalents. 

(3-chain) = lin-2-methylene-1 ; 3-diamine as NHp - Clip - 

1    2    3 

(5-chain)  ^^ lin-2; 2^diiuethylene-1 : 3:5-triamine 

— HH2 - CH2 - NH - CK2 - NH2 

12 3        4 5 

(7-chain) — "• lin-2:4:6-trinethylene-1 : 3: 5:7-tetramine 

=   KIi2 - Clio  - NH - CH2  - NH - CII2 - KH2 

1 2 3       4        5       6 7 

(6-ring)   —  cyolo-2:4: 6-trimethylene-1 :3: 5-triamine 

•=* 2CH9      3        4CH2 
I I 

NH    c, NH 1   \(k2/5 

(G-ring)   ^   cyclo-2;4:6:8-tetramethylene-1 :3:5:7-tetramine- 

NH CH2 
QCH^I 2     ^NH 

-7. ... L 

- CH2 —NH" 
,4^2 
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(P.I.) 3:7-endomothylene(9)cyolo-2:k:6:8-tetranethylene- 

"1:3:5:7-tetramine ("pontamethylenotetramine") 

*CRV 

MH 
'l 

(9) Gft. 

CII2 

2 

?r 

.3H 
! 

4CH, 

CH2 NET 

(Hex.) 1 : 5-cndcmethylenc(l 0)-3:7-cndomet}iylone(9)- 

cyclo-2:4:6:8-tetramethylcnc-1 :3:5:7-tctranino, 

("Hexamine"). 

1?rtio) ^N 
CH9      ^,CH9  •" 
2 y.^k z 

CH2   .    CH2    £CH2 
o      ^A^/ i    _, 

- N 
7 

Thus the compound:- 

0 
0 

Et ^^Cllg- 
N 

no2- -KCv 

Clip  GH9 
• ^^ - 

i 

Oxi2  , 

•N 

CK-- 

N02 

is listed under the headings H,30; P.S.2(Et);  "Hexamine Ethopicrate"; 

1-ethyl-(Hex.)-1-picrate. 

Under each of the names of a given compound is recorded (a) a list of all 

the other names of the compound (b) a full set of para, references. The 

paragraph number underlined is the main reference, being that of the paragraph 

dealing with the structure, physical properties and preparation of the 

compound:  the other references are to paragraphs in which transformations of 

the compound are discussed. 
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AcAnj      (1:7-Bis (acetoxymethyl) -1:3: 5:7-tetranitro- (7-chain); 

73, 76,, 77, 70, 88, 94, 98. 

1 -Acetamidomethyl- (He;:) -1 -clilorido ;  (.H. 2. C1); 

170, 172, 173. 

1-Acetamidomethyl-(Hex)-1-nitrate;  (H.2); 

82, 89, 91, 96, 144, 170, 171, 172, 173, 212. 

1 -Acetamidomethyl-(Hex)-1 -picrate;  (H.3); 

160, 173, 212, 215. 

N-Acetyl-E.D.N.A.; 183. 

ATX; NBSX; 1 : 5-Bis(nitroxymethyl)-1:3:.5-trinitro-(5-chain) ; 

64, 65, 66,  67, 69. 

2ATX: AGMO;  66. 

B 

BOX;       ("Stabiliser Compound";    1:5-dimethyl-(Hex)-1 :5-dinitrate). 

92,  180,  180a, 220. 

BCX-picrate;     (Stabiliser compound picrate;     1:5-dimethyl-(ilex)-1:5-dipicrate). 

'      ..     180,  180a. 

1 -Eenzamidometliyl-(ilex)-1 -nitrate;     (Benzoic-H.2) ; 

175,  176. 

1 -Benzamidomothyl- (ilex) -1 -picrate;     (Benzoic-H. 3); 

176. 

Benzoic-H.2;     (1 -Benzamidomothyl-(Hex)-1-nitrate); 

173, 176. 

Benzoic-II. 3;     (1 -Benzamidomothyl- (Hex) -1 -picrate) ; 

176. 

1 : 3-Bis (acctoxy.ncthyl) -1 :3-dinitro- (3-chain);     (TEX) ; 

31, 32,  65,  91, 94,  94a, 146, 223. 

N:N'-Bisacetoxymethyl-E.B.•.!.A. ;   , (Bisacetoxymethylone-Z.D.I:.A.) ; 

186. 

Bisacetoxymethylone-E.D.IAA. ;     (rI:rM-3isacetoxymotliyl-E.D.H.A.) ; 

186. 
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Bis(acctoxyracthyl)nitramine; 15a, "15b, 63. 

1 :7-3is(acetoxymethyl)-1 :3:5:7-tetranitro-(7-chain);  (AcAn) ; 

73, 76, 77, 78, 88, 94, 98* 

1:5-Bis(acetoxymethyl)-l:3:5-trinitro-(5-chain);  (3SX); 

15b, 32, 48, 52, _63, 64, 65, 66, 70, 88, 91, 94, 98, 146. 

1 :7-3is(acetoxymethyl)-1:3:7-trinitro-5-acetyl-(7-chain);  (il.1 6; 17.H.X.) ; 

78, 82,  94. 

1 :5-Bis(benzylideneamino)-(p.T.);     150. 

1 :5-Bis(chlorornethyl)-1 :3:5-trinitro-(5-chain);     (&.S.X.); 

64, 67, 7_P. 

1:5-Bis(cinnamylideneamino)-(p.T.);    150. . • 

(l:7)-(3:5)   or  (1:5)-(3:7)-3is(endoethylene)-(o-ring); 

(OMTA; Octamethylenetetramine); 

192. 

1 :3-3is(ethoxyrnethyl)-1 :3-dinitro-(3-chain) ; ; (i'::N'-Bis(othoxymcthyl)-LiEDNA) ; 

34- ..-:, 

N:H'-Bis(ethoxyraethyl)-IvEDITA;  (1 :3-Eis(ethoxyrnethyl)-1 :3-dinitro-(3-chain)); 

34- 

1:7-Bis(ethoxyrnethyl)-1:3:5:7-tetranitro-(7-chain); 

78, 81. 

1 : 5-Bis (ethoxyrnethyl) -1:3: 5-trinitro- (5-chain) ; _6_9. 

1 :3-Bis(methoxymethyl)-1 :3-dinitro-(3-chain); 

(N:K'-Bis(methoxymethyl) -MEDNA); _33. 

N:N'-Bis (methoxymethyl)-1.EDNA;  (1 :3-Bis(methoxymethyl)-1 :3-dinitro-(3-chain)) ; 

11- 

1 :7-3is(methoxymethyl)-1 :3:5:7-tetranitro-(7-chain) ; 

78, 80. 

1 :5-Bis (methoxymethyl)-1 :}: 5-trinitro- (5-chain);     ("1 OV) • 

64,  67. 
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1 : 3-Bis(methylol)-1:3-dinitro-(3-chain);     (N:N'-Bis(methylol) -MEDNA); 

26, 30, 32. 

N. :N' -Bisrnethylol-l;": N' -dinitrotrimethylenediamine;     (N:I ' -  Lsmethylol-TMDNA) ; 

m. 
N:N'-Bismethylol-EDNA; 185, 189, 190. 

• N:1V -Bis(methylol)-MEDNAj  (1:3-3is(methylol)-1 :3-dinitro-(3-chain)); 

26, 30, 32, 

Bismethylolnitramine; 1_5_. 

1 ;7-Bia(methylol)-1:3:5:7-tetranitro-(7-chain); 

75, 77, 79. 

1:9-Bismethylol-1:3:7:9-tetranitro-5-methyl-(9-chain); 

62b, 138a. 

I[: V.' -Bismethylol-TMDNA;     (K:N' -Bismethylol-i::1'' -dinitro-trimethylenediami] 10) ; 

195. 

1:5-Bis(m-nitrobenzylidene)-(P.T.); 150. 

Bis(6-nitroxyethyl)-nitramine;  (DIM); 1_6. 

1:3-Bis(nitroxymethyl)-1 :3-dinitro-(3-chain);  (C.O.X.); 

31,  32, 33,  34, 74, 94. 

1 :3-Bis(nitroxymethyl)lin-1 :3-dioxo-2-methy1ene;  (P.2); 

8,1, 94. 

Bis (nitroxymethyl)nitramine;  1 5a, 15b, 146. 

1 :7-Bis(nitroxymethyl)-1:3:5:7-tetranitro-(7-chain);  ("1 06"); 

76, 28, 79, 80, 81, 88, 94. 

1 :5-3is (nitroxymethyl) -1:3:5-trinitro- (5-chain);     (ATX;    KBSX) ; 

64, 65, 66, 67, 69. 

1:5-Bis(salicylideneamino)-(P.T.);     1 50. 

Bristol Chloro-Compound;     207,  208. 

BSX;     (1:5-3is(acetoxymethyl)-1:3:5-trinitro-(5-chain)); 

15b, 32, 48; 52, 63,  64, 65, 66, 70, 88, 91, 94, 98, 146. 
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c '-'•'« 

Tert.  Butyl-H.X.;     (i:5:7-trirdtro-3-tert.butoxymethyl-(8-ring));. 

135. 
- 

C^H-ioMgOy   (prob,   1 :3-Dinitro-5-methylol-(6-ring)-5-nitrite; 

Hethylol-pCX-nitrite); - ' * 

65, 101,^205. 
i • 

"-•12-^-21 ^4.^13;  (irichloro-deriv. from "hexaethylidenetetramine" 
• 

(Tricrotonylidertetetramine)); 

211. 

C, pHo-jN. (NO),;  (Trinitrosp-deriv. from "hexaethylidenetetramine" '' . 

(Tricrotonylidenetetramine)); 

210. 

Chloralbenzamide;  (N-(a.-Hydroxy-p:[3:fi:-trichloroethylbenzamide); 

21. 

5-Chloro-2:4:6-trimethylcyolo-1:3-dioxo-2:4:6-trimethylene-5-amine; 

121. 

G.M.X.j  (1-Methyl-1:3:5-trinitro-(5-chain)); 49, 50. . - - 

C.O.X.;  (1 :3-3is(nitroxymethyl)-1 :3-dinitro-(3-chain)); 

31, 32, 33, 34, 74, 94. m 

Cyclonite Oxide;  (3:5"Oinitrocyclo-1 -oxo-2:4-dimethylene-3: 5-diamine) ; i* 

31, 94, 118, 119. 

D 

, D.A.P.T.;  (H.6; 1:5-Diacetyl-P.T.)); 

37,   92,  125a,  140,  141,  151,   152,  152a,  155a,  170,  215,  216,  217. 

1 :8-Diacetoxy-2:5:7-trinitro-2:5:7-triazaoctane; 

1_87,  188. 

1 :3-Diacetyl-(3-chain);     (H.7;    Methylenebisacetanri.de); 

26,  29a, 36. • 

1 :3-Diacetyl-l : 3-dinitro- (3-chain) ;     (N: N' -Diacetyl-MEDNA); 

26,  29a. 

N:N' -Diacetyl-MEDNA;     (1 :3-Diacetyl-1 :3-dinitro-(3-chain); 

26,  29_a. 

1:3-Diacetyl-2-metbyl-(3-chain);     (Ethylidenc bisacetamide); 

i§. 
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1:5-Diacetyl-3-Jnethyl-(p.T,)-3-salts;     (H.6-"Metho-salts"); 

155a. 

1:5-r>iacetyl-(p.I.);     (n.6;    Di'JPT) J 

37, 92, 125a, 140, 141, 151, 152, 152a, 155a, 170, 215, 216, 217. 

-1:5-Diacetyl-(P.T.)-3-picrate;     (H.6 Picrate); 

152a. 

1 :3-Diacetyl-2(trichloromethyl)-(3-chain);      _3J?.   •• 

"Diacetyl-Troger's Base";       1 99. 

1 :5-Diamino-(P.T.);       15.0. 

1 :3-Dibenzoyl-(3-chain);     (Methylenebisbehzanu.de); 

JfcO* 41'. 

N:1; '-Dibenzoyl(ethylidenediamine;     (1:3-Dibenzoyl-2-methyl- 

(3-chain); ethylidene bisbenzamide); 

!£• 
1 :3-Dibenzoyl-2-methyl- (3-chain);     (lT;N * -Dibenzoylethylidene-diamine; 

Ethylidene bisbenzamide); 

42. 

1 :3-Dibenzoyl-2(trichloromethyl)-(3-chain);     (Trichloroethylidene 

bisbenzamide); 

"Dibenzoyl-Troger's Base";      200. 

1 :3-Dicarbethoxy-(3-chain);     (liethylene bisurethane) ;      44» 

1: 5-Dichloro-  (P.T.)j      108, lit?* 

1:3-Diformyl-(3-chain);     (Methylene bisfornanri.de);     _35, 40, 45• 

1:5-Dimethyl-l-acetoxymethyl-(p.T.)-1:5-dinitrate;     (H.23j     see also 

1 :5-Dinethyl-3-acetoxymethyl-(P.T,)-1:3-dinitrate); 

156. 

1 :5-Diniethyl-3-aoetoxymethyl-(Pi!T.)-i :3-dinitrate;     O'i.23;     see also 

1: 5-Dimethyl-l-acetoxyraethyl-(p.T. )-1 :5-dinitrate; 

156. 

1 :5-Dinethyl-(Hex.)-1 :5rdinitrate;     (BCX;     stabiliser compound); 

92, 180, 180a, 220. 
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1:5-Dimethyl-(Hex,)-1:5-dipicrate;  (BCZ picrate; stabiliser compd. picrate); 

180, 180a. 

1 :5-Diroethyl-(Hex.)-1-nitrate-5-iodide;  l80a. 

Dimethylnitramine;  13* 

1:5-Dimethyl-(P.T.) picrate;  92, 153. 

1:7-Dimethyl-1:3:5:7-tetranitro-(7-chain);  (ZMTN) ;  74. 

Dimorpholine deriv. of N:N'-Bis (methylol)-EDNA;  1_8_5. 

Dimorpholine deriv, of IT :N'-Bis (methylol )-TlDNA;  195. 

D.I.N.A.;  (Bis (fi-nitroxyethyl)nitramine);  16. 

1:3-Dinitro-5-acetyl-(6-ring);   (TAX;;  88, 89, 90, 98, 99, 131. 

1:3-Dinitro-(3-chain);  (lEEDNA; MEN; Methylenedinitramine).; 

25, 26, 27, 28, 29, 30, 32, 3}f  34a, 53, 59, 93, 103a, 138a, 145, 

146, 203, 223. 

1 :3-Dinitro(5-chain)-5-nitrate;     _A7, 

1 :5-Binitro-3:7-diacetyl-(8-ring);       (rl.12);      137. 

1 :5-Dinitro-3:7-dibenzyl- (8-ring) ;      1 05, 1_39. 

1:5-Dinitro-3:7-dimethyl-(8-ring);       138. 

1 :7-Dinitro-3:5-dimethyl- (8-ring);.  82b, 138a. 

3:7-Dinitrocyclo-1:5-dioxo-2:4:6:8-tetramethylene-3:7-diamine;  (P.S.1); 

15a, 91, 94a, 203, 204. 

1:5-Binitro-3:7-endoethylene-(8-ring);  191. ..-"'. 

1:5-Dinitro-3:7-endoethylidene-(8-ring) ;  (1:5-Dinitro-9-methyl-(P,T«)) ; •• 

115, 126, 147. .;. . 

N;H'-Dinitroethylenediamine;  (EDNA; ethylene dinitramine); 

182, 183, 184, 185, 186, 189, 190, 1.90a, 191, 192. 

1:3-Dinitro-5-ethoxymethyl-(6-ring);  102. 

1 :3-Dinitro-5-methox;ymethyl- (6-ring);  1_01, 

1 : 3-Dinitro-5-methylol- (6-ring);  (ivlethylol-PCX; PCX (A)); 

90, 96, 99, 100, 145, 146. 

1 :3-Dinitro-5-methylol-(6-ring)-5-nitrite;  (liethylol-PCX-nitrite; 

C4H1<^6°7)5 

65, 101, 205. 
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1 :5-Dinitro-9-'.nethyl-(P.T.) ;     (1 :5-Dinitro-3:7-endoethylidene-(8-ring)) ; 

115, 126,  147. 

1 :5-Dinitro-3-methyl-(P.T.)-3-nitrate;     (H. 1 9) ',       154,  164. 

3:6-Dinitro-1-methyleyclo-1:3:6-triazaheptane;       189. 

. 1 :3-Dinitro-5-nitroso-(6-ring) ;     (:;itroso-FCX) ; 

9°, 91, 96, 97, 99, 205. 

1:5-Dinitro-3-nitroso-7-acotyl-(8-ring);    (QNX);      131, 136. 

3:6-Dirdtrocyclo-1 -oxa-3:6-diazaheptane;     (Horno-Cyclonite Oxide);       19Qa. 

3:5-Dinitrocyclo-1-oxo-2:4-2:4:6-trimethylene-3:5-diamine;'    (Cyclonite Oxide); 

31,  94, 118, 119. 

1 : 5-Dinitro-(P.T.);     (DPT;    DllPT) ; 

26, 32, 52, 65, 66, 67, 75, 76, 78, 79, 89, 91, 94, 94a, 100, 103a, 

124, 128, 129; 132, 132a, 136, 137, 143, 144, 145., 146, 164, 166, 

204, 216, 218, 223. 

1 :3-Dinitro-(6-ring)-5-nitrate;     (PCX;    HOX); 

25, 89, 94, 15, 96, 98, 100, 103, 145, 146, 222. 

ITir'-Dinitrotrinethylenediamine;     (TMDNA;    Trirnethylenedinitrarnine); 

194, 195. 

1:5-Dinitroso-(p.T.);       148.  150. 

"Dinitroso-Troger's Base";       1 98. 

1:7-Dipotassio-1:3:5:7-totranitro-(7-chain);     (KoAcAn)j      73. 

1 :5-Dipotassio-1 :3:5-trinitro-(5-chain) ;     (K23SX);       27, 4j8. 

1:5-Dipropioryl-(p.T.);     (H.17);      152. 

DMTt-T;     (1 :7-Diniethyl-1 :3:5:7-tetranitro- (7-chain) ;      74. 

H-TT;     (Dp?;    1:5-Dinitro-(p.T.)); 

26, 32, 52, 65, 66, 61, 75, 76, 78, 79, 89, 91, 94-, 94a, 100, 103a, 

124, 128, 129, 132, 132a, 136, 137, 1_43, 144, 145, 146, 164, 166, 

204, 216, 218, 223. 

DPT;     (DNPT;    1:5-Dinitro-(p.T.)); 

26, 32, 52, 65, 66, 61, 75, 76, 78, 79, 89, 91, 94, 94a, 100, 103a, 

124, 128, 129, 132, 132a, 136, 137, 143, 144, 145, 146, 164, 166, 

204, 216, 218, 223. 
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1 
EINA;  (Ethyl enedinitraniine; NrN'-Dinitroethylenediaidne); 

162, 183, 184, 185, 186, 189, 190, 190a, 191, 192. 

EDX;  (constitution unsettled)j  32, 94a, 146, 223. 

EDX(A); 32, 223. 

EDX(B); 223. 

1 -Ethoxymethyl-5-acetoxyinethyl-1 :3:5-trinitro- (5-chain) ;.  ("1 07") ; 

64, 66,  68. . . 

Et-HX;  (l:3:7-Trinitro-3-ethoxymethyl-(8-ring));  134, 145. 

1 -Ethyl-5-acetoxymethyl-1 :3:5-trinitro-(5-chain);  (H.28); 

53, 58, 53, 60,  61, 62, 90. 

1 -Ethyl-5-chloromethyl-1:3:5-trinitro-(5-chain);   (H.33);  62. 

EthylenedinitraiTiine;  (EDNA; K :N' -dinitroethylenediamine) ; 

182, 183, 184, 185, 186, 189, 190, 190a, 191, 192. 

1-Ethyl-5-ethoxymethyl-1:3:5-trinitro-(5-chain);  (H.32);  61. 

1 -Ethyl-(Hex.)-1 -iodide;  (ilex, ethiodide);  1_6_7, 169, 224. 

1-Ethyl-(Hex.)-1-nitrate;  (H.29; Hex. ethonitrate); 

53, 58, 90, 168. 

1 -Ethyl-(Hex.)-1-picrate;  (bl.30; PS.2(Et); Hex. ethopicrate) ; 

59, 162.. 

Ethylidene bisacetamide;  (1 :3-Diacetyl-2-methyl-(3-chain);  58. 

Ethylidene bisbenzamide;  (1:3-Dibenzoyl-2-methyl-(3-chain); 

N:N'-Dibenzoylethylidenediamine); 

42. 

1-Ethyl-5-methoxymethy1-1:3:5-trinitro-(5-chain);   (H.31); ' 60. 

v .    ' . 

Purfurylidenenitramine;  _23_.          

G- 

G-.S.X.;  (1:5-3is(chloromethyl)-1 :3:5-trinitro-(5-chain)) ; 

64, 67, 29. 

H 

H.1;  (K.18; PI.20; Hex, methonitrate; 1 -Methyl-(Hex)-1 -nitrate) ; 

52, 53, 58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 

179,  180, 180a, 218. 

H,2;     (H.1-Acetamidomethyl-(Hex)-1-nitrate); 

82, 89,  91,  %,  144, 120,  171, 172, 173, 212. 
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H.2.C1;  (1-Acetanddomethyl-(Hex)-1-chloride);  170, 172, 173. 

H.3j  (l-Acetainidomethyl-(Hex)-1-picrate);  160, 173, 212, 215. 

H.4;  (constitution unsettled);  212. 

H.5;  (Propionic H.2;  1-Propionamide-(ilex)-1 -nitrate;  174. 

H.6; (BAPT; 1:5-Diacetyl-(P.T.)); 37, 92, 125a, 140, 141, 151. 152, 152a, 

155a, 170, 215, 216, 217. 

H.6-"l[etho-Salts";  (1 :5-Diacetyl-3-methyl-(P.T. )-3-salts);  155a. 

II. 6 P;  (ll,14);  (uncertain constitution);  216. 

II.6 Picrate;  (1:5-Diacetyl-(P,T.)-3-picrate);  152a. 

H.7;  (Methylene bisacetamide;  1:3-diacetyl-(3-chain)); 

26, 29a, 36. 

H.8; 1:3:5:7-Tetracetyl-(8-ring);  126, 141, 213. 

H.9;  (constitution unsettled);  126, 2J_3, 214. 

H.10;  (N:N:H ':N'-Tetracetylmethylenediainine; 1:1:3:3-Tetracetyl-(3-chain)); 

3S,  37. 

H.11;  (constitution unsettled);  126, 214. 

H.12;  (1 :5-Dir.itr 0-3:7-diacetyl-(8-ring));  137. 

H.13;  (constitution unsettled);  215, 217. 

11.14;  (H.6.P);  (constitution unsettled);  216. 

H.15;  (constitution unsettled);  217. 

H.16;  (W.R.X.; 1:7-Bis(acetoxymethyl)-1 :3:7-trinitro-5-acetyl-(7-chain)); 

78, 82, 94. 

H. 17;  (1:5-Dipropionyl-P.T.);  152. 

H.18;  (H.1 ;  11.20;  Hex. methonitrate;  1 -Methyl-(ilex)-1 -nitrate) ; 

52, 53,  58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 

180, 180a, 218. 

H.19;     (1:5-Dinitro-3-methyl-(P.T.)-3-nitrate;       154,  164. 

H.20;     (H.1;    11.18;    Hex.  methonitrate;    1-Methyl-(Hex)-1-nitrate); 

52, 53, 58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 

180, 180a, 218. 

H.21;     (ivISX;     1-I',Iethyl-5-acetoxymethyl-1 :3:5-trinitro-(5-chain)) ; 

49, 50, 5J, 52, 53, 54, 55, 5^, 51, 58, 59, 65, 90, 145- 
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H.22;  (constitution unsettled);  218. 

H.23;  (1 :5-Dimethyl-1-acetoxymethyl-(P.T.)-1:5-dinitrate; or 

1:5-Simethyl-3-acetoxymethyl-(P.T.)-1;3-dinitrate); *- 

156. 

H. 24;  (MSX-Et; 1 -Methyl-5-ethoxymqthyl-l :3:5-trinitro- (5-chain)); •%, 

H.25;  (MSX-Me j 1 -Methyl-5-methoxymethyl-l :3:5-trinitro-(5-chain))j 

55. 

H.26;  (1-I.lethyl~(liex)-1:5-dinitrate; Hex. nitrate methonitrate) j 

52, V7% 

H.27;  (constitution unsettled);  79, 219. « 

H.28;  (1-Ethyl-5-acetoxymethyl-1:3:5-trinitro-(5-chain)); 

53, 58, 59,  60, 61, 62, 90. 

11.29;  (ilex, ethonitrate; 1 -Ethyl- (hex)-1 -nitrate); 

53,  58, 90, 168.' 

H.30;  (p.S.2(Et); Ilex, ethopicrate;  1 -Ethyl-(liex)-1 -picrate); 

59, 169. *   : 
i '''.'• 

H.31; (1-Ethyl-5-methoxymethyl-i: 3:5-trinitro-(5-chain);  60, 

H.32; (l-Ethyl-5-ethoxymethyl-1:3:5-trinitro-(5-chain); 61. „- 

H.35', (1 -Ethyl-5-chloromethyl-1 :3:5-trinitro-(5-chain));  62. 

HADII; (Hex. dinitrate); 

27, 47, S3, 66,  85, 86, 95, 102, 143, 144, 146, 165, 17.0, 177, 

203, 204. 

HAMM;  (Hex. mononitrate; Hex.-1-nitrate); 

65, 66,  159, 170, 174, 175, 178. 

Hepta EDX;  (liumo RDX; 1 :3: 6-trinitrocyclo-1 :3: 6-triazaheptane) ; 185, 187, 188. 

Hex;  (Hexamine; Hexamethylenetetramine); 

15b, 22, 27, 40, 51, 58, 63, 66, 67, 68, 71, 78, 82, 84, 85, 86,  87 

88, 92, 93, 94, 94a, 96, 98, 104, 106, 109, 118, 119, 124, 125, 125a,  ' 

130, 131, 143, 148, 149, 151, 15§, 159, 160, 161, 162, 163, 164, 166, . 

•167', 168, 170, 171, 174, 175, 177, 178, 180, 203, 208, 209, 219, 

220, 224. 

Hexaethylidenetetramine;     (Tricrotonylidene tetramine); 
« 

209,  210,  211. 
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Hexamethylenetetramine;  (ilex.; Hexamine); 

15b, 22, 27, 40, 51j 58, 63, 66, 67, 68, 71, 78, 82, 84, 85, 86, 67, 

88, 92, 93, 94, 94a, 96, 98, 104, 106, 109, 118, 119, 124, 123, 125a, 

130, 131, 143, 148, 149, 151, 158, 159, 160, 161, 162, 163, 164, 166, 

167, 168, 170, 171, 174, 175, 177, 178, 180, 203, 208, 209, 219, 220, 

224. 

Hexamine;  (Hex,; Hexamethylenetetramine);  see preceding item. 

Hexamine dinitrate; (HAD!!); 

27, 47, 63, 85, 86, 95, 102, 143, 144, 146, 165, 170, 177, 203, 204. 

Hex. ethiodide;  (1-Ethyl-(Hex)-1-iodide); 1_6_7, 169, 224. 

Hex. Ethiodide 1 iy-product;  167, 224. 

Hex. Ethonitrate;  (E.29; 1 -Ethyl-(Hex)-1 -nitrate) ;  53, 58, 90, 168. 

Hex. ethopicrate;  (K.30;  ?.S.2(Et);  1-Ethyl-(ilex)-1-picrate) ; 

Hex. methiodide;  (1 -Methyl- (ilex) -1 -iodide);  1 G'j. 

Hex. me tho nit rate;  (ll.1 ; H.18; K.20; 1-Methyl-(Hex)-1-nitrate; 

52, 53, 58, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 180, 

180a,  218. 

Hex.  methopicratu;     (P.L.2;     1-I.Iethyl-(Hex)-1-picratc) ;     52,  16G,  216. 

Hex. mononitrate;     (HAM?;    Hex.-1-nitrate);    65,  GG, 159, 170, 174, 175, 178. 

Hex.  nitrate methonitrate;     (l-Hethyl-(Kex)-1 :5-dinitrate;    H.26);       52, 1_79. 

Hex.  nitroirr ethane;       1 62. 

I-ox.-1 -nitrate;     (HAMN;    Ilex.mononitrate) ;     65,   66,  1_59,  170, 174,  175,  178. 

' [ex-1-nitrate-5-acetate;    I78. 

Ilex,   picrate;       1 60,  173. 

Hex.   styphnate;       1 61 . 

HMX;  (l:3:5:7-Vetranitro-(8-rinS));  51, 73, 88, 89, 115, 124, 125, 125a, 1?6 

127, 131, 213. 

Homo Cyclonite Oxide;  (3:6-Dinitrocyclo-1 -0xo-3:6-diazaheptane);  190a. 

Homo PDX;  (Kcpta-HDX;  1 :3:6-Trinitrocy_clo-1 : 3:6-triazrJ'ieptane); 

185, 187, 188. 

H.O.X.;  (p.C.X.;  1:3-Dinitro-(6-rins)-5-nitrate); 

25, 89, 94, 95, 96, 98, 100, 103, 145, 146, 222. 

N-I]ydroxymethyl-EDNA;     (U-Methylol EHIA;    I:^.iethylol-I,':H'-dinitro- 

ethylenediamine) ; 

184, 190a. 
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N-(a-Hydroxy-J3:J3:/3-trichloroethyl)-benzamide;  (Chloralbenzamide);  21, 

I 

ISX;  (uncertain constitution);  221. . 

K "   • ... 

K2AcAn;  (1:7-Dipotassio-1:3:5:7-tetranitro-(7-chain));  73. 

K2BSX;  (l:5-I>ipotassio~1:3:5-trinitro-(5-chain));  27, 48. 

KCMX;  (l-I.Iethyl-3-potassio-1 :3:3-trinitro-(3-chain));  5_0. 

L 

LMX;  (uncertain constitution);  220, 221. 

M • : 

McGill Compound;  89, 222. 

MDN;  (MEDNA; Methylenedinitraraine;  1 :3-Dinitro-(3-chain)); 

25, 26, 27, 28, 29, 30, 32, 33,  34a, 53, 59, 82b, 93, 103a, 138a, 145, 

146, 203, 223. 

MEDNA;     (Methylenedinitramine;    MDN;     1:3-Dinitro-(3-chain)); 

see preceding item. 

(MEDNA-CHJD) polymer;      34a. 

MEDNA Dimethyl Ether;     (Methylene dinitramine dimethyl ether);       29. 

MEDNA    Salts;      .27. 

Me - HX;     (1 : 5:7-Trinitro-3-methoxymethyl-(8-ring));       133,  144. 

1-Methyl-5-acetoxyrnethyl-1 :3:5-trinitro-(5-chain);     (H.21;    MSX); 

49, 50, 51, 52, 33, 54, 55, 56, 57, 58, 59, 65, 90, 145. 

1 -Methyl-5-chloromethyl-1 :3:5-trinitro-(5-chain);     (O.F.X.); 

52, 57, 74. 

Methylene biacetamide;     (H.7;    1:3-diacetyl-(3-chain));      26, 29a, 36. 

Methylene bisbenzamide;     (1 :3-Dibenzoyl-(3-chain));       1+0, 41. 

Methylene bis(l :3-dinitro-(6-ring)-5-);       9U&,  1_0_3_a, 146. 

Methylene bis(3:6-dinitrocyclo-1:3:6-triazaheptane-1);       187, 188, 190. 

Methylene bisformamide;     (1 :3-Difomiyl-(3-cliain));      33,  1+0, 1+5, 

Methylene bisrnorpholine;      45a. 

Methylene bispiperidine;      45a. 

Methylene bisurethane;     (1 :3-Dioarbethoxy-(3-chain));      44. 

Methylenediamine salts;       45, 88,  106,  125a. 

Methylenedinitramine;     (MEDNA;    MEN;    1:3~Dinitro(3-chain)); 

25, 26, 27, 28, 29, 30, 32, 33, 34a, 53, 59, 82b, 93, i03a, 138a, 

145, 146, 203, 223. 
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Methylene Dinitramine Dimethyl Ether; . (MEDNA Dimethyl Ether);  29. 

Methylene dinitrate;  (p^);  8, 9, 94. 

Methyleneiminc;  1_8, 84. 

1 -LIethyl-5-ethoxymethyl-l :3:5-trinitro-(5-chain);     (MSX-Et;    11,24);       %. 

1-Methyl-(Hex)-1: 5-dinitrate;     (li,26;    Hex.  nitrate methonitrate); 

52, 179. 

1 -Methyl-(Hex)-1 -iodide;     ("lex, methiodido) ;      163. 

1-Methyl-(Hox)-1-nitrate;     (H.1j    H.18;    11.20;    Ilex.mothonitratc); 

52, 53, 50, 90, 92, 145, 154, 155, 156, 164, 165, 166, 168, 179, 130, 

180a, 218. 

1-Methyl-(Hex)-1-picrate;  (p.5,2; Hex.methopicrate);  52, 166, 216. 

1 -Methyl-5-methoxymethyl-1 :3:5-trinitro- (5-chain);  (;:. 25; MSX-1 le); 

55. 

Mothylmethylolnitramine;  1_4. 

Methylnitramine;  12, 13, 14, 74. 

1 -Methyl-5-nitroxyraethyl-1 :3: 5-trinitro-(5-chain) ;  (l.ISZ nitrate); 

51, 52, ^4, 55, 74. 

Methylolacetamide;  1_2. 

Methylolamine;  1_8, 84. 

Methylolamine nitrate;  27, 93, 120, 202. 

Methylolbenzaird.de;  _20, 40. 

1 -Methylol-1 :3-dibcnzoyl- (3*-chain);  41. 

N-Methylol-I :H' -dinitroethylenediamine;  (ft-Methylol-EDNA; 

- lydroxymethyl-EENA);  184, 1 90a. 

.'-Hethylol-ED: A;  (N-Hydroxymethyl-EDNA; N-Methylol-3 r:N'-dinitro- 

ethylenediamine) ;  184, 1 90a. 

Methylolnitramine;  1 2a. 

Methylol-PCX;  (PCX(A); 1:3-Dinitro-5-methylol-(6-ring)); 

90, 96, 99, 100, 145, 146. 

Methylol-PCX nitrite;  (1 :3-Dinitro-5-methylol-(6-ring)-5-nitrite) ; 

65, 101, 205. 

1-Methyl-5-potassio-1 :3:5-trinitro-(5-chain);  (KCMX) ;  5£. 

1-Mothyl-1 :5:5-trinitro-(5-chain);  (CMX);  49, 50. 

MNX;  (llicroso HMXj 1:5:7-Trinitro-3-nitroso-(8-rd,ng));  126, 129. 

Morpholine deriv. of methyl methylolnitramine;  14. 

MSX;  (PI.21; 1-Methyl-5-acetoxymethyl-1:3:5-trinitro- (5-chain) ; 

49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 65, 90, 145. 
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ESX-Et;     (H.24;    1-I iethyl-5-ethoxymethyl-1:3:5-trinitro-(5-chain)); » 

56. 
  i 

w 

MSX-Me;     (H. 25;    1 -l.Iethyl-5-methoxymethyl-1:3; 5-trinitro- (5-chain)); > 

55* 

MSX nitrate;     (l-Methyl-5-nitroxymethyl-1 :3:5-trinitro-(5-chain).) ;   ;... ,       % 

51, 52, 54, 55, 74. 

N • ••-•••" 

NBSX;     (ATX;     1:5-Bis(nitroxymothyl)-1 :3:5-trinitro-(5-chain)) ; 

64, 65, £6, 67, 69. 

Nitramide;     (Nitramine) ;    11,  15,  23,  104,  105,  I38, 139,  143,  145,  147,  184,  186, 

190a, 191, 204. 

Nitramine;     (Nitramide);     see preceding item. 

1-Nitro-3:5-dibenzyl-( 6-ring);      1_05,  139. 

1 -Nitro-3:5-dicyclohexyl-(6-ring);       104. 

1-Nitro-5-nitroso-3:7-diacetyl-(8-ring); ' (LTitroso-H.6);       140. 

1-Nitro-5-nitroso-3-methyl-(P.T.)~3-nitrate;     (Nitroso a.19);      155. 

Nitroso H.6;     (l-i:itro-5-nitroso-3:7~diacetyl-(8-ring))';       140. 
a 

Nitroso H.19; (l-Nitro-5-nitro30-3-methyl-(P.T.)-3-nitrate) ; 1 55. 

Nitroso ffi'.iX; (MNXj 1:5»:7-Trinitro-3-nitroso-(8-ring)) j 126, 129. 

Nitrosoparaldimine;     (5-Nitroso-2:4; 6-trirnethylcyclo-1 :3-dioxo- 
tr * 

2:4:6-triraethylene-5-amine);       120. 

Nitroso-(PCX);    (1:>Dinitro-5-nitroso-(6-ring));      90, 91,  96, 97, 99, 205. •< 

5-Nitroso-2:4: 6-trimethylcy_clo-1 :3-dioxo-2:4: 6-trimothylene~5-an'iine; 

(Nitrosoparaldimine);       1 20. 

0 

Octamethylenetetramine;    OMTA;    Bis(endoethylene)-(8-ring));       192. 

OPX;     (1-Methyl-5-chloromethyl-1 :3:5-trinitro-(5-chain)); 

52, 57, 74. 

OMTA;     (Octamethylenetetramine;     Bis(endoethyleno)-(8-ring));       192. 

p 

P.] ;     (liethylene dinitrate) ;      _8,  9,   94 

P?;     (1:5-Bis(nitroxymethyl)lin-1 :3-dioxo-2-iaethylene) ;       8, ^9,  94. 

P,;     (P.P.C.X.;    1 :3-Dinitro-5-bis(nitroxymcthyl)aii.iinomethyl-(6-ring)) ; 

1_0J. 

'• 
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« 

PCX;     (HOXj     1:3-dinitro-(6-ring)-5-nitrate);     25, 89,  9k,   95,  96,  98, 100,  103, 

145,  146,  222. 

PCX (A);     (Liethylol-PCX;    1 :3-Dinitro-5-mothylol- (6-rin, •)); 

90,  96, 99, 100,145, 146. 

Phenylurethane of nethylolbenzauiide;       20. 

PHX;     (1:5:7-Trinitro-3-acetoxyniethyl-(8-ring)); 

76,  125a,  129, 132,  133,  134,   135,  1A4, 170. 

?.2 HX;     (1:5:7--rinitro-3-propionoxyrliethyl-(S-ring));       132a. 

P.P.C.X.;     (p,;    1 :3-Binitro-5-bis(nitroxyiiiethyl)aiiiirioraethyl-(6-rins) ); 

.123-      ' 

1-Propionamidoinethyl.-(ilex)-1 -nitrate;     (H»5;    Propionio K»2) J      174. 

Propionic H.2;     (H.5;    1 -Propionanidomethyl- (ilex) -1 -nitrate) ;       174. 

P.3.1;     (constitution unsettled;    prob,  3:7-Dirdtrocyclo-1:5- 

dioxo-2:4:6:0-tetramethylene-3:7-diamine); 

15a, 9t, 94a, 146, 203, 204. 

P.3.2;     (ilex. inethopicrate;    1-Methyl-(Hex)-1-picrate) ;       52,  1_66,  216. 

P.S.2   (Et);     (H.30;    Hex.   ethopicrate;     1-Ethyl-(ilex)-1-picrato) ; 

59,  169. 

QDX;     (SEX;    1:3:5-Trinitro-7-acetyl-(8-ring));  '    88,   98, 126,  130,  131. 

QIIX;     (1:5-Dinitro-3-nitroso-7-acetyl-(8-rine:));    131,  136. , 

R 

RDX;     (l:3:5-''-'rinitro-(6-ring)); •  • 

48, 51, 58, 66, 61, 68, 7&, 85, 86, 87, .88, 39, 90,  91, 92,  93, 94, 

94a, 96, 107, 119, 125, 125a, 131, 143, 14h, 223. 

EDX(r);     (3SX;   87);     product  from jjachjnann Combination-process; 

-     32, 51, 52, 58, 63, 65, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 94a, 

95, 97, 98, 118, 124, 125, 130, 131, 146, 223. 

6-Ring;     (Cyclo-2:4:6-trimethylene-1 ;3; 5-triarainle) ;       18,  84. 

S 

SEX;     (QDX;     1:3:5-Trinitro-7-acetyl-(8-ring));       88,  98, 126,  1J0, 131. 

"Stabiliser Compound";     ("3CX;     1:5-Dimethyl-(Hex)-1 :5-dinitrate; 

92,  180,  180a, 220. 
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1 

"Stabiliser compound" picrate;     (BCXpicrate;    1:5-Dimethyl-(lIex)-1:5-dipicrate);        L 

180, 180a. 

TAX;    (l:3-Dinitro-5-acetyl-(6-ring)); 88, 89, 90, 98, 99, 131. 

TEMD;     (1:1:3:3:-Tetraethyl-(3-chain)); 45a.                                                                          t 

1 :1:3:3:-Tetracetyl-(3-chain);     (H.1 0; N:N:N' -.N'-Tetracetyl-methylenediamine) • 

36, 37. 

N:N:N':N'-Tetracetylmethylenediamine; (H.10;    1:1:3:3-Tetracetyl-(3-chainj) ; 

36, 37. 

1:3:5:7-Tetraoetyl-(8-ring)j      (H.8); 126,14.1,213. 

1:3:5:7-T etrabe nzoyl-(8-ring);. 208. 
* 

1:1:3:3-Tetraethyl-(3-chain);  (TOD)) ;  45a. 

Tetramethyl-(3-chain);  45a. 

1:3:5:7-Tetranitro-(8-ring);  (HMX); 

51, 73, 88, 89,'115, 124, 125, 125a, 126, 127,  131,  213. 

TEX;     (1:3-Bis(acetoxymethyl)-1 :3-dinitro-(3-chain)); 

31, 32, 65, 91, 94, 94a, 146, 223. 
a 

Thialdine;     (2:4:6-trimethylcyclo-1 :3-dithio-2:4:6-trimethylene-5-amine); 

122. 

TMDNA;     (N:N'-Dinitrotrimethylenediamine;    trhnethylenediriitramine) ; -"    . 
ft 

194, 195. 

1 :3:5-Triacetyl-2:4:6-tris(trichloromethyl)-(6-ring);       206. 

1:3:5-Triamino-(6-ring);       107. 

1 :3:5-Tribenzoyl-(5-chain);       71, 109. 

1 :3:5-Tribenzoyl-(6-ring);      40, 71, 109. 

1 :3:5-Tribenzoyl-2:4:6-tris(trichloromethyl)-(6-ring);       206. 

1:3:5-Tricarbethoxy-(6-ring);      110. 

1 :3:5-Tricarbethoxy-2:4:6-Tris(trichloromethyl)-(6-ring);       206. 

Trichloro-deriv. from "hexaethylidenetetramine";  (tricrotonylidenetetramine); 
1 

C12H21K4C13;     S!l- 

Trichloroethylidene-bisbenzamide;     (1:3-Dibenzoyl-2-(trichloromethyl)-(3-chain)); » 

A3- ' 

1:3:5-Trichloro-(6-ring);       108. 

Tricrotonylidene tetramine;     (liezaethylidene tetramine); * 

209,  210,  211. 
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1 :3:5-Trifomyl-2:4:6-tris(trichloromethyl)-(6-ring);      206. 

Trimethylene dinitramine;     (TMDNA;    N:N'-Dinitrotrimethylenediamine); 

194, 195. 

Cyclo-2: 4:6-Trimuthyl-1:3:5-triamine;     (6-ring);       18,  64. 

2:4:6-Trimethylcyclo-1 :3-ditbao-2:4:6-trimethylene-5-amino;     (Thialdino) ;       122. 

2:4:6-Trimethyloy£lo~1-thio-2:4:6-trimethylene-1 :5-diamine;      122. 

1-: 3:5-Trimethyl-( 6-ring);      111, 180. 

2:4:6-Trimethyl-(6-ring);      42, 1J3> 114,  120, 121, 122,  209. 

1:5:7-Trinitro-3-acetoxymethyl-(8-ring);     (PHX); 

76, 125a, 129, 1J2, 133, 134,  135, 144,  170. 

1:3:5-Trinitro-7-acetyl-(8-ring);     (QDX;    SEX);      88,  98, 126,  I30, 131. 

1 :.t):7-Trinitro-3-tert.butoxymethyl-(8-ring);     (Tert.butyl-RX);      135. 

1 :5:7-Trinitro-3-ethoxymethyl-(8-ring);     (Et-EX) j      134,145. 

1:5:7-Trinitro-3-methoxymetliyl- (8-ring) ;     (Me-HX) ;       133,  144. 

1:3:5-Trinitro-2-methyl- (6-ring) ;       1_1_5, 126. 

1:5:7-Trinitro-3-nitroso-(8-ring);     (MNX;    Nitroso-HMX);       126, 129. 

1 : 5:7-Trinitro-3-propionoxyi1:ethyl-(8-ring);     (P.2.HX);       132a. 

1:3:5-Trinitro-(6-ring);     (liDX,  and main component of KDX(B) ; 

32, 48, 51, 52, 58, 63, 65, 66, 67, 6G, 78, 85, 86, 87, 88, 89, 90, 

91, 92, 93, 94, 94a, 95, 96, 98, 107, 118, 119, 124, 125, 130, 1J1, 

143, 144, 146, 223. 

1:3:5-Trinitro-(8-ring)-7-nitrate;  128, 129. 

Trinitroso-deriv. from "hexaethylidenetetramine";  (Tricrotonylidene tetramine); 

1 

C12H21N4(N0)3;  210. 

3:5-Trinitroso-(6-ring);  88, 106. 

1:3:5-Trinitroso-2:4:6-trimothyl-(6-ring);  114, 120. 

1:3:6-Trinitrocyclo-1:3:6-triazaheptane;  (Hepta-EDX; Homo-RDX); 

185, 187, 188. 

Tris(benzamidomethyl)amine;  22. 

1:3:5-Tris(nitroxymethyl)-(6-ring);  204. 

Tris(salicylideneamino)-(6-ring);  107. 

CX-2:4:6-Tris(trichloromethyl)-(6-ring);  116. 

fS-2:4:6-Tris(trichloromethyl)-(6-ring);  116. 

Troger's Base;  197, 198, 199, 200. 
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Troger's Base picrate;  197. 

W '      i 

WRX;  (H.1 6; 1 :7-3i3(aoetoxymcthyl)-1 :3:7-trirdtro-5-acetyl-(7-chain)); 

73, §2, %-, 

> 

, * 

" 1 04";     (1: 5-3is (methoxyniethyl) -1:3:5-trinitro- (5-chain)); 

64, £7. 

"106";     (1:7~Bis(nitroxymethyl)-1:3:5:7-tetranitro-(7-chain)) ; 

76, 7_6, 79, 80, 81, 88, %. 

"107";     (1 -Ethoxymethyl-5-acetoxymethyl--1:3:5-trinitro-(5-chain)); 

Q+t 661 68. 

4 

• 
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